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(57) 104 A 

1 mm ] fcfak * W3*r«6- u T«**«»tf- 

<0««TL<^*< k fc HESSE fc-TI> 



am 6 S# 




[tmm i) a#fc«*j: zmrnxm-s ltse**« 

S^M" S ZSt* 7 X/I/C& o T . 

£1 1 *J =tVB2contl«LcO^< k t>1ff*au«-fctt. ^. 

Acts <k vm* s * a t •* *tt m^ga^ »t & 

**« P £ JR 9 Htffigfc^&S tLfcai«<0«aS 4: . 

m^mz^m^^mx-r^mm^mmmit , 
mmffimcDmiffitemtncom^izMMZft^ftm 

miizzk z*mt-?&nmn i *\iL3witLfr i 
****** wswifc . mria-«*y xvu 

* L * / X;H*ja»HMMI 

k . attu^iWMi****^ • t , 

"RMfLk ^-v V TtfA*mt-i-&n2cr>imiLb £* 
U IPlORIllt?L^I-jaK:SIS20«9t?L3{» s Rftfeii. £ 
ft^SI 1 «k IS 2 cr>mHL<WJ>^ < k i flif2rS&#t= 

[|**iM7 3 ItiEflC 1 <0«at?l<^«tf>*WPtf>5fi«F 
C 11**1 8 3 WKzat* J X/ Wi . * *>3fittfc:«ft# 
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fiEJftS^OlWESK*i!S»P^TlWtcj!^S:»o^ 0 R 

ii^wa^t««»j^*ai*^fl^ p 

*fc£k£mk^*i**^5&^L70^f;hi>>lJl 

I 5 £ v > L 8 co v iff* 1 31 

[8M8S 1 0 3 HiflBH»it#/X;uaffl*^-t* /X 
;l^iS«fe»«fll*Rftfei k *^Sk-ri»l**Jl5^v^ 

a. 

[ft*iii 13 Mizmmmir<%mzm^tz<$mwm 

inti&A 1 2 3 1IK&{4M**ffi£ttWffl*. ±# 
^dk*#Sk-r-?>ff*JI5^^Ll lcOU-m^lTI 

im&i 1 4 3 ffia^ftte. wetbw&t fzitrntm 
izm-t&ffimfafrt?* hc\t swat-*- *m#js 5 

1 1 3 v$*hj&» 1 ^IB»^#^*^WBfl6flMK 

So 

^{±-5*ttcO*>*a5«S:fflV^dktr!Wmk-r*W* 
II 5 ^rV * 1 1 4 COV vf tL*^ 1 llf a«jcO±#:feK**ffi« 

l 6 3 miia^SIIffiii. K«»*ln«i-f * an 
^Str-CBxTt i k Sr ^ k i"* If 5 4 n L 1 5 CO 

k , x>wfc— sgwawofflirt fciwwtiw 

MffiV S: M ^. £ k * k f * IS*TI 5 4 v > L 1 6 <r> 

[ SiWSS l 8 3 mfl£~ Mf* X;U k . Itff aaoSftffl h - 
^ k „ Wfai&K-te^k ^'[5]-^^>>>^(cTO$ix 
/X;l-T-yfe>'XU Srfllifci k ill 
*«1 7tatfeO±M^«**M«^^S. 

[ |f$g 1 9 3 Wia y X;U T -y -fe V 7" >J t s WIBSS 



) 



«*S36«R*S<lfci k k f ft if 1 8tB»<7) 

< k t— ^m^ws-rc. H<iia/x;wr -y-fey^uo 

£ k Ir^ki-ftM*^ 1 8 *fcl± 1 9 Ktt<04W:ftK 

[ If #JS 2 1 ] KilB^M1Sffi(4 . luiay XAT -x -fe V 
XU tftWfifcS *ufcg»rtffB Sr JKHfeflM- ft i 3 teflijftS 
*ifc£ k SWafc-T* f**il 1 8&v^L 2 o«ovvf*u&» 

[nwas 2 3 ] mssmmmmmt. wmt- 
9 ki$mm<?yj>*< t ^-^mttz^t swat-? 
h mim 2 2 m&<r&mm.^mmmmm.. 

[ ifc&S 2 4 ] 1(riEjHJCTJ9Mffi*ti . "Vkf-X*?' £ 
[00 0 1] 

[»0j^«t-ft»«-»] *w»4, mw<mm.^t<^ 

msmmzM^, m\z&E3i xmrncomn^j xtm 
&mm^w.<nw®.i-mzm l armw ; X)v 

[00 02] 

[flaws*] mukcomow.mwtnijmb txit. 

1 ) -S£#:<50viJ±^W^y X;W, 2 ) Z. SEttWt y X)V 

i ) teswfcfctefc&vvcjKtt&inffu mm 

2) imssm^^xm^i^-h^o. w* 
is iftpfms^-ft-rft. ta»u vvf*i<7>*&*>i«ii 

*\ Efifcfe^j£4M»^ft£*^ft»tt&W*k 

-t ft 1 1± , w^coy x;wt'tii§ff j xivn 

MX v-x TX h PX&git. f**{i*J5*«*K i o TW 

m t aw* £ ft < jLWfih h<?>x\ \ vm *> x* - vw-x 

[00 03] 4fc N fBfiTJi 3 ) iS^&iftyX^fcBHfSS 
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~>tz. zfi^yxMzML. mwwttnts m&at 

««aic*3tJRil*#A^ ft«2&OifclII?*?Lfc . tfrSEift 
^«M»S&WIWM-rftS^m#:i«ltPt. 

mi o $?vycomft^k^m%zmfosX)i'tf 
- 2 i 5 5 1 ^&mzimztix^& . u*» 

^> - ^^'^ t . tt i. ft KHlA 4 'Pfi^$ ixft . 
[0004] ^#:%«#*M&«M-rft^O^ 

mWtfh->ti. 09i.tr, fejiSD^tift rDrop 1 e 
t Freezing |C «t ft*Jt^i^«#<OSf^J 

mams&m* M5sm. na,m, ^144-1531 

(19 8 3) IZfemtht. Zcr>mm±ft'&0 . 4mm 

y u ^Mrt* k z\ti&&tsi*i'& 3 mm^®S 

»AU -£?mcE*>ft£&ttgS*fc$fiT-rft *>«>v 
*ft. STFSitfcJlliacoft^lf-fXJi, HtrfBrt«cOiSg 

oT<ft. 

ft sarctt , ^1^7 - ojsa^fflv ^fcJMt* jue** 

fcfi^'+MX^O. 7mm~2. 8mm^<, 
0. 5rnmlXV<m.^<r>mmi^miXh Y ). 0. 5 m 
mcoi?-^ XcTD&^^^-t't ^<Dftii] Wit L V . # 
H«^r k^ifllfSiWia^i^^ t < Si ^ ( ^JflL^*^ 

ft w *» o x% < . mmwfr^mmm^wm 

[0006] 

^-fii^'^-c-, ±*iWjftft -ftiM- ft <> jfiffl"Bj«^ 

ffiE^i -CWa<0«tt^ ^ X^*# 6 ti ft H?5 f* y X;U 

*?S^teMSa*^«1-ft ; k * 1 Wk LTV^t. 
[0007] 
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JR*t 2 <o«Mt?Lk&*L. »ltf>"Mt?W> 
^jS|^2c7)i®|t?LAW^>tL. £il<c>Sll fc<fcV"3l2 
Of«W?L^=5:< tt>|tf*-g|5^Hc{±. MttfciWfc* 

mmm t . mittm; xMzm&Mtwmi* 
mzmft?z> j xivnmmmmb , stag 

■f 2 com.Mll i:£*U mi^i«W?LO^jffcm2 

w&z m Hzwmwjfo b-t h x a izmm lx i> x ^ . 
mm i oiftswLo^^RtMPOjfi^fc^jfein^s^ 

ffctfT h X V * . mJ!£^iS#:y XMt , % C0t&® (C 
^<«S^(c«a«®K*J»A-r.6afiRojfell|3»?Li:s 1? 

z-hXoizffii&LxiiXw mB~mftsxMzmmt 

•thy X)vm.m$mwffi*mirx %>xw mssmma 
itmttrm^wmmimt. m^mmmit. muz 
ti&^mm^mtuttmtzrmmzmmz^&m 

ffi*mz.fzffif&b LTtJ:^. fl|g£{MMte*'ttttlft 
®»«\ ±*Hrtt-MT»t ~8E*y X/UNEA-f* Efc 

£3fSR £ Jut #X & £ ttlfflM* . hu ESS 

^ffi9*zhtctfxfrbmfazmk-th®i*7 iwwm 

SMfcUtiu. mm$s<7>foU<D-t<X&iZliZ 



JKMUfaUS-flHi^WlRfc LtfcctV^ HuiErSEtis/XVW 
b s mil Efln»ffl b - ^ h , milEiSS-fe b > 
i»^^JRIl*l$tLT^I> yX;WT v b >"7"U Srfix.?t 
flt^tUTfc.kV^ BulEyX^r-yfey^Ut. mflE^ 
fcPSS $ ixfc^r U T ^*X £ ma&Hft tc»«r * 

lE^ XVPT >y -te yX >J tf3»H^D if Afc it/^Ji Srfi 1 P 
»{±. KilEy X)VT >y -fe >-7" U tfSdKSixfcSS&rtate 

bvxi>£\<\ mmismsmmm. tommt-? 
bftmmm<7)'j?%< t i>~j>*mz-tzffi$Lb lx t, ± 

V\ |trlE^SiJtP««(i. ^l^x*?«:JMIU£itj£ 
[0008] 

mtk mm^&zmitzz b i&mb lx^& . ® 

«#"RltTL<OiKr< b t*r*r^^rt«t=*!fc««4/£ 

[0009] Mf*=«ftf7L<OS6HI#Si: LT<±. W 
Mf4-2 1 5 5 l^fglESRSiXJtio^lift 

fflv^ii*. ^-LT»*U<tt> miEJWWMtILi:«f*t 

mi^zh^tiiznvhtiizMm^&ittwz&mg 

[ 0 0 1 0 ] OTs HffiS:#^LT*^Srf^ffl^l^ 

t y xv^h«a? b b t> WB&ffij* & fix v ^ . y xvv4> 

^Ati^feiBSSa 1 0 1 k+ISHBl 0 2b£Ul 03t* 
[ 0 0 1 1 ] SSISl 0 3c0f**<7)»^AfL 1 0 4<0l*] 

nttt*yi o 5**®fftSii. o 5ci o 

X v >l, . S3 1 0 StfOffinffiSMJ-liPJISSttO+ISBS 10 2 
to***-3TtoO . mimU 1 0 3<7)^*#A?L 1 0 4 
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5. £<9*|ffl»l 0 2tf>^tt^$ftfcjfcfflSlSBl 0 
l fc * 8 9 l 0 l <0rtW{cttP3a^<?) 

mw<%.$fin i o 7 i<7)vis*«wp i o 7(± 

"flBIffl 10 2 <9?£ttS£$&?L 10 6 fcofc T tJ "3 . ffi 
#3t36?Ll 0 6 fcJKttWWP 1 0 7 Ti^^iWl^fLSr »Jj5c 
UC^i, . ffifldMtt] 1 0 7 14. M#:^?L 1 0 6 J: 0 

<o^mi 0 6fc4VM#:i«SlP 1 0 7<0rtffifcl± 

[0012] *fcifeiBSH» 1 0 1 tftftf^ii-TOISRiittfc 

jMHRItl 1 7#02te^£'3fc7&££*VO->£. i 

43 9 , ^-O^gB^WfEM^ntltP 1 0 3<0*W8fc# 

ja $ jh-fcatRoasESE hoc* twt v m> . i« 

SiESl 1 OfcfcfcSBSHiSl 0 1 fcJ&ftSti-fcSRfWajfn 1 
1 1 co j*2rl= ■! *i £BX 9 Htf 4 d fcffMS ft*: «> 

$fesangpi o i^ass*^P3ii»^-roDxv^T#fe 
ixT v ^ * . z com^lm 1 1 o (owjitm wm. t £ tut 

[0013] — :fr./X/l/jW«Bl±, i^yX/^A 

fAkttO'J>^l 0 9^^-LT^<7)*aPl 1 2fctSV^ 
T to t *lT V %S . ££l Z(DSX)Wffig& B (J %<F) 

nmfiyX)v^A<D^m 1 o 2<z>?hS4 o < 

«0»*a3&» 1 1 3 «S tiX^Z. %^zj X/kH 
««|JB(!04'iaW4}-fc{4*if*3SaiSfLl 1 4rt*»R$*i£fD 
SU*5£*&?L1 1 4l±jn;#i38&Bl 1 3(caSILT^4. 
MftiM^?L 1 1 4 W40^L&V^#3»I&^M Xk to t 

[0014] yX;l^M«WB<05fe*i 1 1 6g|5cO|*!«c7>?B 

;x)\>^K<w$mn\ o lo^t^t* 

tcffM$^m*«v#* J 4ffl^Jft[lI»?Ll 1 7fc&9« 
MSI 1 OisitfSMWMtn l l l**»jft3:h.*J: 3JC 

m*jMi^B& 113. *in^7L 117. mmm 1 1 

0. SW+fltSfPl 1 ljtpfcWJfcSfi'CV^. 
[0015] $ fet^WiF Artfflti&&Ll 06fc 
4t/M#=i«MP 1 0 7WftWteBf&%htzi&Mm 1 0 
8<Ott0#fafc4#aftIIEI?Ll 1 7 <DSfe03ri*I k 
v »lcSBEM6in*j k =5r & 4 d £ W^fldlttrm** JEfe 

[0016] ^mmmizti^xit. m\^t txtm 

*W?L 10 6k ffifldftttn 1 0 7 t«lfe«at 1 0 8 £7f2 

iftLfcWtiLfti 1 , zixizixixmwwy -f y*#j* 

BftStD 1 1 1 OffimaHL 1 1 7<Dffi®1jfttli&%fa® 



a yi4. 4*5r< k LffifMUtn 1 0 7 fc»*-*aHftl=S 

MS: UTfS^t hixfc. i> <DX'$> ottivi. * 
7L1 0 6&J:VM#:RiMPl 0 7{4PISk Lt fcivv, 
[0017] ±3fc» H2fcl±, 4^SB»?L1 1 72r 
f«Lt«l*L/;^\ »RttBI*>4v\ «i 

(i\ «-]5ft02S?Ll 1 7 ko LOfti^iJKft9 0"CJSW<0 
^«k LT t iv^L, #»m«*railk t*< k i 

<. ±%%<7)mtc&M\Bimizit8.fr-&h-$x i>xw h 
h v w± i ft «o>< u x - v- 3 y <3Dffi^to-»*-t-fc r «> 

[0018] 04^V>t06tCs ifetU^ISk tt mriBvS 

o 7<7>fommimm 1 o s^mf^mz^-t. wspr 

110 8liaE*<?3tt*K J: oT»S*5 >yf-Sr^i 

[ 0 0 1 9 ] El 5 *J i l^H 6 14. 'M#:3liM?L 1 0 6 fc 4 
U^afWUWP 1 0 7cOI*lffl«iiift^»^i.T^«7 

-f y 1 1 8 fcKH-fcWfciS-*-. 3^]lte«7 y 1 1 8i« 

«{4. 05cOfi?iK14i)TB^tt. H6^Wt147^ ycO 
3feffl* s ^f iJ^k =6-7 TV^S, ^ -f > 1 

Hfiv^ mfclkyoi 1 8 Ji^-fbfcza* y xiv t 
m&mmfrt>ffif£L<%:<xh£^L. zcr>mmj>mi>m 
minn^^^-r. tM x^i v^»&K«-f y i>'x ^ 

{4. ftm^at LT. JSfWHJWP 10 7. 

■Mtn 1 0 7 kJRtlsjMI&TLl 0 6<QttWMtofc&i&ti> 

%m<7>ffiwumi 1 9 <ort«K«tttta*Jt 14*1**7 

SKfWWtP 1 0 7 tctf A tT fc 4 
[0020] ±ao«^~M*yX;KCi5V^T{4. M 
0*7L^4 0?S5a6Hie»*^t$*4 k k Uz. ft& 
L < (4S v> HffilKE*- |tq *c=flr * {4***7 

-f y^4 0?Kf*EffliS*^tS-*"C«SES{c*JV>TS:v^ 

1 1 0 0#ffl{4J^T^IE-f 2 ^fc* I. k# £ ^btl 
-r^to*>^lc7)^{4. miffi*@S?Ll 1 7frt>0OL 
ix£Mfr&Ztl,z£^X±WttZcifo%iit-t&%)M. m 

t . 4 i* < {?^tc 4 -9 T 56±-f 2> »«WSrJl Efc 4 1 X 
Waco*^ L tzWfi t: § I # Stf k k 4> C , IMBMMUt 
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num. < k-otix emmm < * -9 -o * * fc 

fts 'fOJgli'JUnBJRflaMtPl 1 lttifiC 

[002 1] ±Mm$Lcr)-%ifo;XMZ , ffift^ttt* 
^^(b&nmPSrzaflcy X;U k 44 . k 9 *>W\ 

iw^aett^KJi v>fe*i6 awwi, tut t^mcxa 

U -«fcfflt*»<0««rc«, ff^ttM^tSvttM. ff 

[0022] mz±uffi&co-%Lfa;xfrt:m\^*ft 
^xmmtz. -wwHcftwc, mats 

y (polyvinylpyrrol idone, PV 
P) ^t'W^^'Jv, H&tfJS. jftSSffiftfL 

2f<ttMHBNL ^¥£#tf. 

[0023]@8lt *3PJlO±fl^*#fc^«a» 
Wk * -v V TfiX*m^M^htzfr<r>ZMfc; X)V 

2 1 . miZtt&mmttwiziR® ■ im-t&tztb 

T £3 0 . HSPi*y X;P 2 tig# 3 rtfSStRtt feftT ffif& 

^tix\^h. mzrmk; X)V2iz\±, mmzti&£.ik 

t, ^-rVTtfximmffii it, yxjuft^mfw® 
6 txmwiztix^h . * L-cffia^g 3 £i*B 

ftaft-o**. 

[ 0 0 2 4 ] J2TF. *«B^ifl^**j8M3S«e«MS 
—Mi . 15 1 7 X;U 2 c7) y X;HI Sr 36*. & £ J: 



mm^Mit. ~$ifosxjv2<7>yx)i>mzi&fcLx 
warie^iM x ( jfli^^ftiBajia****** £ ? 

1. 2mmOZafMX;W2£«ofc*&. ^^VTtf 

k £f^Jt*^£>a£*fc«c#t4 RHSfc Sr 
0 . £f«Mrtrtr»08E*£ 1 - 2 0 c c/#Hk U 
^-v'JTtfXEEfcO. 5-6kg/cm2co«EHJ:-t^ 
H\ S^nyK40S?n ygKifO 

1M XefikttJ Xifitohtli . X;U2<7)7X 
AfiiW < k . StflM X{4^# < =Sr 0 , tt^ 

-f xk ±*»*-ft^a^offi^<o»]»**nii&c* 
t.faiLx. zcr>z$msxjv*®.o bwrnrnz-ktsg. 
mm^mm^-itth z t #t-# . xo 
M6tm< - vAxnz^^tzm&^Y.tfmtbtch* 
[0025] (mm) mszimwjX)V2 iza, zti 
izwmvx . £tm%cDfflmiztoBM8mmL>ixx\^ 
z\coiNfms,ii. &mzfct,x--m£.mm^m 
co&mz±tbtzk* , zmbsxivtfm&Lxmm* 

ftmnizmmm%Lxmmm^&tz*bcD «, n?t> 

T (^0 0°CJJJ.±) fc^"5X©^ (Tg) T 

tcM-s £ k %>hh<r>x\ m&w&SQxrifim.*. tw 

«>. 1 5"CUi±4 O'COT. iff * L<«2 0"CJ2Lh3 7 

< , rmyX;P2T07K^?rnS±T"i'i>tc7)T'S)n.H' 

b - ^ -^JJPf^W £K Wltf . 7jc*S^ 

J: SS»l*lJE<0±#&l»jk'CS 4cO"Ci Off 4 UV\ 
[0026] -St*yX;l/2tBf«fC. 

fry X;U2 ^ffltr«t*-f-l>^<0iO-C3b 0 . £^xt 
J: 0 - 8S*yX;KoaB4 ^fWiJ**^ 

tttis 74y^nmmffi%¥-&zm^tzi><r>. man 
[0027] (jf+'j Ttfximm ) iHBnaM* y x;u 

'J TzV>vf*^Sl5 1 1 14. * U r^SrSiffS^-r 

'j Ttfxtfy<. i2k, y tux** -v y r^'x^ 



! 
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ttV 1 3 k , * -v U TtfX^® 1 3 icRttWi* * 

testis** y ra^mh taawi. 7 n- 

[0028] ( ±fWMt*^rfflE«»flB« ) 

ft^{Mw«*aasw»» 1 5 1 . 

«s« 1 5*^Miaz.vjpL*y x;u2- r \±mm^mi 

tatt ^x i 

mmm i 5 1 m$m?gtb i s jet^hm i 9 

5 kg/cm* KIT, »iL<i^3kg/c 
jaT*>£E* t^io fcrfWHW S £ k 4 L < , 

[0029] ffl&SXA>fim&»WM6it. -WkJX 
)V 2 rtff&t*£fMM*TCKtttt* 1 6 ^«ls» Srtf a 

itmi.iot^t^.. *fc. /x;pi*j»# 

««6kLT{i. ?5tvf®Wtx.T. $Mfc£aW1fJSfcL 
"CfcJ:V\ £0*«i^^#k LTJi. * -v U 7#.X k H 
Ufo £> v *tt^o«B*#.x$r fc'tfffl v ^ *l & . 

#^tii«Lr ws«»ftff a*^*=t±. ~aft^^' 

IV 2 l*« * V ttt±ttm*tfftfttt* 1 6 rt «B Sr SET 

^nrc&icok&S. 
[00 30] («») &»3«. ffl»3rt«fc*OT«r8l 

tn«ffli2 o zmz-xa o . Sffflttitcsftyx 

»3tf>«i*i:LTli. $&2 1 fcifi$N&Bi3*tfc£SS 
f U75Xf -f >y ?mcD7 U^xX/WfrSSWA^SrS 



S7 u* xX/l^=3S(4?$2£k ia««fcK«w- * 
* ur iea § fi 1. 7 * s^x^is 1 1 t (4 iisffiffl § 

S£i:*^*4. ico i d^JfilfflT'^^x -( -y ^A'-y 

[ o o 3 1 ] 3 aAWttft-jT t> s fl&^astrc* 

fclis *fc*fr&«ftfcft 1 l OOJaLh. ifcttl 4 OJg 

[0032] (^Wffi) M!B<«SiS1I«{i, ?^«2 1 
fflv^c^iPiHS2 2S:fiixTt3 0s ®H3*JWi2 1fc: 
i"5^aiT'S*J:a^=S:-3TV^4. ^fflSSHi 2 2 

(c^anrtt^raNrcftiitf J:v^, ^2 1 1 

*fiBR»3&«»* L<«ffl§it6. M*M*{4, - 1 9 6 
<, C#3fic0Sft?ax-*-g>O-C\ £ix*?^2 1 izm^hZ 

Wtff3S:JnM-r-l.^* , )<5')*lft (Hw-a-f > *Stt^>tLT 

[0033] ( ^ y r Jtfxmmu > ttrta^^ 2 0 
t J: o pim?rie(c«M $ ttt v * a . * + u r ^swra 

S54J4. df-vyr^7^^2 4, 2 5*>fe«flK$ 
^24. 3- ^ 'J T 7^;^25 cOMtilS LT > # 
T^X7^;W^24ii, 5 OmO sM ( 5 y^-X^) 

BiT<oitajEE«?)*»« 4 kit*, mf/ttz \mnm* 
yv-mt&mmxm&i lx «> ± w t^ga 

MWffSi- 6£ k tOT*?., fl*fi<)fc{i:. 

^^7*77^^2 511 )mffl7 ^L-^ 



i 
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[0034] (fHHRfl!) WBWK^aifcJCiU-CRtt 

8 # j iju? 2 91/zx*) wm*snte9» 3 tlX *J o , XlV 
obz%:-?x^2>. 

[0035] JK£*5M0tf>§gBS:fflVvt N «£-trtflfo. 
(JilTlflLTSfcB&ia-n.) *aa*te»-r**t£fc:o 

55-90 %<^m.mpMMt:%h . -PV ^-CJUJP^Jfllf* k 
LTJ4. Ptefef , jfeWoWKT? - 3 2 7 1 8#fcl5tt 
J4BM>ffltf) 3 k i> l S«l**#LTfc**irc 

[0036] itrettr«HeB[t=*4ii4«BS«owifc lx 

k fc -SHHJ2Lh£tf t eWW feii 4 . * fcUSSttMS 

y s )j ysixfM, tf?U t'-;i/tfn'J h'y ( p v 
P) , TJl^S^fcHfcmfc^tftfy v-£i^8r< 
k h l awa±*t» fcfts. miemr^ 

3»tc**ft*«SL<J4i&o««>0ik 7 
vBMS'J*, ^yyh-;kMtHS: I HP) s f 
n^BSKs TfVyyEHKATP) , 2, 3- 
i>"*X *^'Jt'jy(2, 3-DPG) , a»£jglfft;fc 

«BS«E<0 P H fco V vf (4 , 4 & 9 cOPel fcM »t h . M 
4L<»47. 0-8. 0<Dmt-t&. VAMTm 
-■TV U-7A (Na 2 HP0 4 ) k *) AMZjt&t* V V J» 

^LKimnt&co^-ftifr 1 fflaiaJLSrfcs&PLT . Aft 
Wfcs *»pH3&»4*»fc9*>flL Jff*b<tt7. 0~ 
8. OOiatK&i-Jf^S. 

[0037] id LTt^*i£ft*:M££. jmaDtws 

; <;i>y i4, 17 <oaw t ± o raw* / 2 

u ^3^i^-«R-r4„ ;;t^+yr^(7))i 

;bk8K*{±*EE#k7n-.x-:? (WfrtT) XfflW 
U jMJKO«»&E*i:Sttt|S|»t:E*EPJDffll 9fci 



->tzM%%mximzti& . z\oLx®%i3p¥\m.izm. 
egoBSftt. 

[0038] a *>. 

14. 1 7 k^f-v I) Ti3xm\<F>i$h<r>}<.)V-?2. 3 SrPfl 

t ^ . o^t^s 3 * mmx* 22t #mt out 

Kf^2 1<7>^)V7'2 9 SriS# . I2#y7'2 8Cj:-5 

i&mizfctxftmnitomz'&tb&tztib, ^3^t-^ 
[0039] i^^mcamnm&ammiMT 

^mwnwmgkmz^^x . jnua^^wi&jaftsw 

[ 0 0 4 0 ] Hi O&uLH 1 3 14, *ft!$a£tt4MC 

izmmm&mmunw\<nim%mmnz h cox 

foh. HI O^rULHl 3fc?St^«(4. ~SSE*^X 

;p 2 T<o*e & Bfcitr s 3t^o mriSJni^gp 8 ( tomm t 
-^3 1) C i<oajKSr«»rrsjt 
ft<0JME-fe 3 2 *5 J; VMJn»ffl t — * 3 l <9iaK£ 

FJt^ovs«igHi^tc$ijiw-r h-fctortmegm as 3 3 3&*» 

SJK-fe ^ 3 2 k t)m—cws*7 i>>X 3 4 l*I fcfRttS 
tyX^T'^yyj 3 5 £JBi£LJt&«<9— BlSriSb 
TfcO. HI QteSXtl-TvtyfV 3 5<7)#1^H. H 

1 UiyXjVT-ytyy'V 3 5<^li)rffiH. Hi 2{4ic0 
/XM/r-y-feVXy 3 5SrfllifeSKf<?5ffllffi0T*>S. 

[0 04 1] A<>y>^3 4li:, ±TfclHP Ufc*Rtt 

wjsm (*sa5) (issniittk^^TfcD. A>>y^ 

3 4<^+IB»tt±iBR<oa«?L3 6-*<9«**l> 
y>/3 4 0±*MP^fc(4. O U yj?"3 7 £t*/v-?12 

■ t^raas 4 1 wes; § iir v ^ . A^yy/34 <7)j&95 
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tf ifcfcli % Zflftffc y X)V 2 # ^ c7)5feii £ T^r £ |S] »"C & 

£ix. 'J Ttfxi*^ 1 3 k£#%it&«# 

ttffl 6. (»*«) 9^ *yfi»3 9, b 

1f*mWB 1 3 k ^fW****?K**&« 16!iSfe £T 

9i&m? : t>w&-*yy- 3 2t. t- 

*3§»4 0lifltfflfcb-*3 l(c#*i»tS*tO^*. 
[0 0 4 2] Ell Oi>«fctfHl ltc5KLfcWCt>, 09 
fciSLfceifc |B|«fc. ^r-v'J r#*«IMf 1 3 cOiiii^O 
JSf^-vUT^'x^Xtc. 4ttfMSffi^f 16 

coi^comt^^mm^mmm^a =t # fc lift 

SSSixTVM. (H^-T) . ^^i»^3 4fc#IS§tl 
fcSStfL 3 6 -« , n^^O^-v U T#X ^^gWpvJP 

^v-r^»^^^tirt§i5*^^ t >^^^'rt^srBigi54 1 

1 lX'XQiXyfrfX?^ 5SSITL3 6-S tsW^m 

»ffiia*4 1, «^*9*er, tiu^+'Jr^ 

& 3 £ * -I- 4 2 S tLT V * S . 

i«0#^SS4 2S:Klt-l»ii:t:J: i 9, /hSftWBWW 
^0"Wi*«rili:*4. 

iiii^TL 3 6 • • ■ 4 feU&A* 9 Oi!c£ii^ LT A ^. 
[0043] Ja^fflb-^ 3 i »i, rstflsyx^^h 

tcjft* T . b - 9 mm 4 0 £ tf- L X vSJS$iJ» 3 3 {C* 
fc£»fc*fl*l tT V ^ ZSWfc y X)V 2 cDzK*£R&it£ ±fc 

3 7°ccoiEH^iJ : faEP-ri.ie:-s#'S>i>. fln^jfib- 
^3 i acoAjjco^mm^m^'si ecommiz 

2 *>*ttHfjkfc*fe* i k h . 

[0044] BtflE?SJKb yt32 liZLSWfcy 2 co^c 

;p 2 oftscDfijg £awn tr «ajffi»u««s 3 3 icfi#£32£ 

T. a*iiO-C]SU:A»04 0^T, 

L < J4*tt3NBJi8SrflMW-4J!IW<OT gl;LL±ffc« 
0)ft*J2n\ CTi-iib hco*jflLl$cO±f^t-ci±2 0*C&± 

3 7X:felTCA* i 0 tcM&Eb-* 3 1 
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XVl-2^pi^ ; 5rvaJ^^i*1t-f s i 3*c*J«*<i» ±*ft 
®^-^<?5-gri*/X;W2^-C'0««SSrRe±T'# I) i 3 

[0045] #§13 tt. WHffljgA46THJ68iX*. 
— >N'7> > >^"3 4ii, r-A4 3fcSSrSifC*J 

0. iOT-A4 3ti0^Sa4 4. t-^4 5*fc'C 
aKSntV^ (012#H8) . ^-^4 5 

@^e4 4i3j;-y f T-^4 3^LT^X;V77 

ii. «SSE^ft4 6<!0±**»fe. r-A4 3»T^t:ff 
-?T. AV^(O'J^) 4 7mt\ #H3± 

mt** y T^X^-^«SB*^«i> A'7^^4 7 ^ 

1 -5 T 3 rt *)«fB!#«fc*L6 . i Ofe*^f"M*«* 

jmvm<vfcibmftLti*x y r^xii, ^*%«-^* 
jRaas^a, mffa#ra4 2 , -r^*>am?L3 6 -, 
jwi&mtitsasu* 1. »»*9*a-aT»«8*i 
4 k v ^ afrwsEii^sess . -t<oiama* ^ xvw 

2 jewswaBHfc*^ x mmznx tub, 

[0046] Hi 2ti, -BW*»f^C«»C<?5«« 3 C# 

SU^I). HI 2t:*tSSE»4. ?£$Effi48kS49 

»tA>ilfc««SHSft4 6 % SXfrT'y*y7V 3 5. y 
X;PT «y -fe y 7" 'J <0«BI*^t 5 ^ X;HHM»fl! 5 1.* 

ssie«^WBW>auiE*«ifr«" i»M»ii 5 3 

^WWffll^irTV^S. #1111^4 6(i, 113C 

Ort«>t>AWittK*¥fc3R0ft»t 

#^i<?5^i>'gPk^-&^J; , 9. ^<k^ 
#H35feS#'^2 1 toft& <t d >SHft»=Jl 
liafcaroTV^*. £OJ:afc:«aHUgft4 6lc«B[ 

?L5 2-<OfflBft{itti:<o»fc:aftST#. -e<0KEfc|3H 
pqjBitR^fii*. KISLh. ilWU:fc:S«Lfc«J*tr* 

[0047] yx)vmmmm5 1 a s r-^4 3 » mc 
*>yv 3 5(4, ±a«rk< . r-A4 3t*»8*i 

Skk^fc. T— A 4 3 te0!E$:&4 4. t-^4 5(; 

y x/wr >y b y y y 3 5 WBfS<OS»±^tiaW> s 
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Vm-tkolzffifcZtiX^h. HI 3JcjjSLfcttCU;, 
MUcyx;W7>ybyxy 3 5*>if A. ikmft o zt 

#-C# & . § 1 2 fcS U/SftHtliHw LSrV * 
MKHI«%K$fLX ^t, ft^<5 0 rtiJ^«s<0 JC2E 

(ITtfc. flulEy X/WT-y-teyyj 3 5£(±-f Lfcffl*<9 

^JaK««l«*««LT . ®»3 i*ia5S:*ffl(ia»TS» 4 

[00483 J^«Sll^ffc:«*S3^aJKSri6iJ1IK-4fc«> 
33ftftj&M«PWIS5 3 2: UT»±, WS*teffiv»fc* 

x&mzm tx t-?mcoi)nm^®twm ltsv * bti 
Xi>&\\ ^u^^TlzM z K^w^m^-t 4 

[0 04 9] &£|11 03rV%UHl 2£^VX/VT-y 
*^'J 3 5<Offiffl^fcoVvtS8Hjj-f-S. 4-f^S3 
*}WI2 1(^44 atCfClRDWts ^-^4 5^IB 
«JLT. EI(E£&4 4i:T-<&.4 3*ttj&»LTy'X/VT 

•yte^XU 3 5£fi[B£fc6LT»A-$-&. -h»0tf5r8rC 
1IM&H $ it. isV jfoifc/ * >y 7 *<7)£#Mt£**£ 

tf>«t£gfo&»&*Ar U T#X«*ft1f 1 3^^-LT, -giE* 

[00 50] $»3»nR^0l8]U}^K2 1 Wot, 0 
#* L<kKKftS*£fflVvt- l 9 6*Cfc:?fr 

sjstitti o s «i$ti^4«WM«o-4 o°c 

-1 9 6^fcJ83a^j»KK:J:68IRI«BS 
#H£-$-4 . iq«bMft«9 KKOWt^tiXr^X 

ix^®m3 6-. ;^>*y^rta$£ias54 1 . smh* 

tbfci 9 . SX)VTv**7 U 3 5 . o 

V^-CT-A4 3fcHHSSSE4 4SrEnsS-frT, HN£-*-4 

^flic y X^T -y-feyXU 3 5 £jf AL„ W«<0tiff * 

Hoar. ; o Lx&®&*<\<7ymt>mwm£m?i-2 
y 3 5 **&<^»a^ifcv^», 



<Ztiz£->X. Wtfc* *f- 

[005 1 ] fc4 Wi. >y e^«»*fll*fcS&« 
0*£ti, I<^t -y V>-7Xm*im%*kX^3--7 

i>mmztitzwz®%ii±.-%<7)m nmzntb s z * - 
7izmmffi7itmm tx , nmfttttx&m tx t 

tc t r b - imtm. t m m lx t ntv ». 

[0052] 

H 3 fc^: Litli^DlftyX^ (?R#flltttPgl. 5 
mm. !ll]!ife««b 0 -y^2mm. 0 . 8m 

m) fcfERLfc. ;«I»;X)HfflV\ ^#={4^« 

h ? y >y h 4 0 6 o %to*ifii«?#5avico»i^-fi: 

ilii^ffl^ t COT'* "9 . 8ta^ft Lfctt^Ffc V-^S: 

tut. i^^-yt-^atut^^iRak (o-yv- 9 

V^TA# < «0^Ti^'aM ( a lflM. a 2ffl 
HL a3*«) <0«gHfc^o^. 
[0053] -^T. JrbKCTt LTW^ 3 F4 - 2 1 5 5 1 
^MSEWOZatfls yX;K«WaoOfil. 2mm) 

h ? 'J -y h 4 0%frb 6 0?6O#JlllSR»jttffiSffl^Jt. 

^*e^ i: w-mm^mm^-t t . m 1 4 fctsi ^ . 

*Tt4b «*« ( 0 MJIT^ tfcflW* K^W 
'J -y b 4 0 6 0 %CO^Jfll5Et^jS?ST1i c ffi$ (HE 

* 3 k g/ c m^micO^ti^STI^S^b t^S> h 
i-«Cfe:S»fc:iaJRLfc («J*fEM^-f) #\ #JL**M& 

fe. ±!E#UH$v#jffi?£^%£. lnBE»*JE**< 

0. 8 - 3 k g/c m^IiTf^fig 1 5 5 ? n>- 

nmnm.m=HW*smx'$>-ytz. t^t, wwaopg 
§rA^ < -rti(«©^as«A# < t h z t frt> . m 

IS^*c7)-?3K*yX;PSrfflV^Tt. 0. 8-3 k g/c 

[ 0 0 5 4 ] 111 4 tCfeWT s aiRWid^B^oHft^l 
COZflf*:^ X^^fflV^'W 1- 7 y >y h 4 0 6 0 
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^(DZjffifaJ X)l>Zm^tz^~? h ? U v h 4 0 
LfcSSH) ta2flW (^IMrC^LfcKH) #\ * 
6. 

[00 5 5] —SLLXt>tP&Xo£. RlltPOPfSS:* 
#< Ltt ) inJEE^#:JE^0. I*>fc3 kg/cm 

2 k . y xmz&kx mt^\^mm^ 

tt#j£#£ (alii) . 3 6fc:i»MPonS&**< 
LTi>MBS.f#:J±7J#0. lfrfcO. 8kg/cm2h 

<£v*eh (a2fi«) t\ «tmb&*»rtrr*4. £«0 

MyfrtiOM (erythrocyte) l±7-8$?n 
U (lymphocyte) #11-15 5 

yn>\ (monocyte) #1 5-20S?n 
y, "7^^.c7)»!a (oocyte) liS50S^ay 

wm.wmmvh & k v •> ? *%pncomkM<vzMiks 
xti-commmfrtb h *ut . 
[00 56] &tz, mf&nz t 1 Lxmtunnmtt 
$ <~rmt. ^*<t) z. sse* y x^xmmmztrfmnffl. 

HMfCS & ( a 3«DK ( affittjtpfe a 1 ffiil&k a 2 
IB^^I^V^JSH) ) #\ ^<0^4>. |S]tm*J±^T" 

*&s MESMWE* 1 k g/c m2cO*IHr. ?m*ltP 
ifi»fcttHl#«* V vfr v - gSE^y X;U 

(JKfriWWPSl. 2mm) *ttJHLfc*££WU 
feg 3 , *WR<0 ZMfo J X)V ( sm 

BJHtPffil . 5mm. «fflER»tr>yf-2mm. WMfettai 
8mm) Steffi Lfc*££Ji, ¥%li@#2 0 

0 »4 Klt^ ^5 > - ^ T*> 6 . 

[00 57] ^BJcO^Sfe^JcOZl^yX^^COt 

<m Lxmw<nmmm&±*^fr#>xhhh3!iz. t>ti 



fc, H14<9alft$Ji, i*cOZS#/XK1ifl 
m , ^^tt#'%»§ 2> KHT* l>. */S , a 2 fR*fi t 

•C*-6 . LfctfoT a 1 i^fc a 2^(ii*«&^ 

< tV7 h^y H'xtj y^'#£^OT,w 

[00 58] 

[%BH<og!)S] ^WR^ZMb S XMZhr>X\±, Wfc 
»"C*Sfc*t>fc, JSftSUKO* 

^ J: 0 /h§ v ^#=^4f«^^#*Jl^T^tfc h . 

t^«»i«4««!iiit**t- z>m»x'fo -ox^.m 
^t^^xum^t ztio z\ t ■mmxh & . 
[0059] & fz*%ty<r>£mmttffimtimmw: 

wb. -n^wm\ l z^mm^w.^mtmmx% 

x\ mmm*co£.mm(vmm, m^i&r^m±x 
[0060] &tzzMWyxMztmM*%mz> ztiz 

ZMWJX)V<7)7Yte*ffi±.X*&cr>X\ MS 
X;H*i» 4 I4*tt*«*^r?«« »&« & 4 J X)V 

nw&tnmn,*?. ; xivmm % s xiv&mwbw/k & is 

Vfh i i: C «fc 0 s 7 Xfi*V0> 1 R* "5 
^TlTO- t#T^4„ 

[ 0 0 6 1 ] *lfeHg<04**K* : &JaaBe<fe«yR 

j^aitfev^-r j±, twrezat*>' x;u* tm-thnmm 

k . ucimwyx)v*-m<n^tmft£.Mwt&i8JSL 
mmmzm t&ztizxK). -ffifojxjv* o °c-4 o 
r. . n t l < u 2 o ~ 3 7 icwss*a««irFt«» 
-rs c: k *»-e* . urn* izummw:WB£. i tmwfi 
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ztix%&; xjvt v -t yr y * nww- s - fc tc a o , 
ao^«& asow . swwtcfr 3 i fc #-e# § . may 

[oo62] mtzsxjvT -y-fe>7-y k ttnaass&a— # 

*> — Sri*] S # T , tulE J X)VT -v -fe V7* U 
ZlbmiMi oZk WX'Z h . tiff SlfclSSIffiSr » I?t£^ 

[00 63] ^B^-^yxvwi. -*W>S#*>« 

•e*4<ot\ w^w»fetLfeacHrte»jii?Kti. saw** 

[01] *5&Bjc7)-^yxVP<50— CTSr^-tW^"^ 
[02] HlT^tfeZLSEflsyX^X-X' ^frtc 



[S3] HI "CSS L ~ 8B# / X^ftaffigfrfr * jfcfe 
W:BrffiET'$>.g>. 

[04] &#nRS*?Lfc «kt^«*"WtP £f£tt*:!M£ 

[05] fflHHHHTLiS J: WWMUf n£Rf7tfs*M&R 
7 j ycr>-~m%7KfMWfflXfo& . 
[06 ] $#=f«M?Lfc J:Z«S*i|BttPte»»'W:JfiFR 

[07] *flfctt7 -f y*W*S*i/£««»*t**** 
MPWf A t^WSr^-f KB0-C&&. 
[08] ^^<^tt^**?8a(!*S^SKIO«* 

[09] (ww**«a«i«Mia<oH«i 

[010] *^co±f*^«-^*^^^«tffl 
V^tll) y X/I^T -y-te yXU O— #J£^fi$*H0 v e$> 
4. 

[0i i ] 01 o\,z7^hiz/X)vr^^.yy" i )'k^ 

[012] *aB^*tt*m**«WttteMSSB«0-- 
^^ttOT< J: TfJX)VT >y -te VX'J co 

liaM« Sr SsrTWiBBI-e* 4 . 

[013] *%Bj<r>^.^«-ir*f«<«*Ste^a«- 

[014] »fi^JOM*Sr^-rX97ffc4 . 
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;u*Ba««. 5 3 - - -^t«KB5EfW«H8H« 
1 0 6-?Sf*jia#?L 1 0 7-I*«ltP, 1 0 8-« 
1 1 0-«gBB. 1 1 1 -«#:'9ftfPs 117 

-jagw?L. 1 1 8-«apR7 -r > 



[02] 




I 



(13) 



10-197145 



[01] 



[03] 



[08] 




4= 




2 

-3 



1 



[04] 



[05] 




116 IOI 



[06] 



[07] 




(14) 



ttHH* 10-197145 



[H9] [010] 




i 



(15) WPT10-197 14 5 

[014] 

a2M 




O 1 1 1 1 ' J 

O I 2 3 4 5 

t>m%fcE.t> Pc (kg/cn J ) 



Searching PAJ 



1/1 s<— V 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 10-197145 
(43)Date of publication of application : 31.07.1998 



(51)Int.CI. F26B 5/06 

A61K 35/14 
F26B 17/24 



(21 Application number : 08-350593 (71 Applicant : NIPPON TELEGR & TELEPH CORP <NTT> 

(22)Date of filing : 27.12.1996 (72)Inventor : II JIM A TETSUO 



(54) DOUBLE FLUID NOZZLE AND DEVICE FOR FREEZING AND DRYING LIQUID WITH LIVING SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To atomize a liquid to be atomized widely in 
response to characteristic of the liquid to be atomized or a particle 
diameter range of automation by a method wherein a second injection hole 
is arranged at an outer circumference flow of a first injection hole and a 
circulating means for making a circulating of each of gas and liquid is 
arranged at forward portions of these first and second injection holes. 
SOLUTION: A liquid feeding hole 10b of slight fine diameter subsequent to a 
liquid feeding hole 104 of a base section 103 is formed and an extremity 
end of an intermediate section 102 of the base section 103 forms an 
extremity end head part 101 of which diameter is expanded. A first injection 
hole 107 for injecting liquid inside the extremity end head 101 is formed. 
Then, an annular vortex flow chamber 1 10 is formed at an outer 
circumference of the first liquid injection hole 107 and a forward part of the 
vortex flow chamber 110 is communicated with a second injection hole 111 
of narrow clearance for injecting annular gas. Forward portions of these 
first and second injection holes 107 and 111 and provided with whirling 
means 108 and 117 for making each of whirling flows of gas and liquid. With 
such an arrangement as above, it becomes possible to perform an 
atomization under a moderate condition. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The two fluid nozzle which it is the two fluid nozzle which mixes a liquid and a gas at high speed and atomizes a liquid, 
and has the 1st nozzle which injects a liquid, and the 2nd nozzle which injects a gas, and the 2nd nozzle is prepared in the 
periphery of the 1st nozzle, and is characterized by establishing the revolution means of these 1st and 2nd nozzles which makes 
a gas and a liquid a revolution style at a front part, respectively at least. 

[Claim 2] The two fluid nozzle according to claim 1 to which said revolution means makes the revolution style of a gas and a 
liquid the direction of inverse rotation mutually. 

[Claim 3] The two fluid nozzle according to claim 1 or 2 characterized by establishing each revolution means near the injection 
tip at the tip of said 1st nozzle. 

[Claim 4] Fluid injection opening with which, as for said two fluid nozzle, the spiral slot or the spiral fin was prepared in the near, 
The annular vortex chamber formed in the location which encloses this fluid injection opening, and two or more revolution pilot 
holes which introduce a high-speed flow into a vortex chamber that it extends in a curled form at a vortex chamber, and a high- 
speed revolution style should be generated to the vortex interior of a room, Claim 1 characterized by having the annular gas 
injection tip which carries out injection formation of the high-speed vortex of the tapering cone form which has a focus ahead of 
said fluid injection tip of said vortex chamber thru/or the two fluid nozzle of three given in any 1 term. 

[Claim 5] In the biological substance content liquid freeze dryer which performs freezing and desiccation of biological substance 
content liquid The biological substance content liquid feeder style which supplies biological substance content liquid, and the two 
fluid nozzle which mixes the biological substance content liquid and carrier gas which were supplied from this biological substance 
content liquid feeder style at high speed, and atomizes biological substance content liquid, The freezing device in which this 
biological substance content liquid that it atomized is frozen, and the interior soaping-machine style of a nozzle which washes 
the biological substance content liquid which passed the penetrant remover or the gas to said two fluid nozzle, and adhered to 
the interior of said two fluid nozzle. It has the dryer style to which the moisture in the container which holds and saves the 
frozen biological substance content liquid, and this container is made to sublimate. Said two fluid nozzle It has the 1st nozzle 
which injects biological substance content liquid, and the 2nd nozzle which injects carrier gas. The biological substance content 
liquid freeze dryer which the 2nd nozzle is prepared in the periphery of the 1st nozzle, and is characterized by establishing the 
revolution means of these 1st and 2nd nozzles which makes a revolution style carrier gas and biological substance content liquid 
at a front part, respectively at least. 

[Claim 6] The biological substance content liquid freeze dryer according to claim 5 with which said revolution means makes 
mutually the revolution style of carrier gas and biological substance content liquid the direction of inverse rotation. 
[Claim 7] The biological substance content liquid freeze dryer according to claim 5 or 6 characterized by establishing each 
revolution means near the injection tip at the tip of said 1st nozzle. 

[Claim 8] Fluid injection opening with which, as for said two fluid nozzle, the spiral slot or the spiral fin was prepared in the near, 
The annular vortex chamber formed in the location which encloses fluid injection opening, and two or more revolution pilot holes 
which introduce a high-speed flow into a vortex chamber that it extends in a curled form at a vortex chamber, and a high-speed 
revolution style should be generated to the vortex interior of a room, Claim 5 characterized by having the annular gas injection 
tip which carries out injection formation of the high-speed vortex of the tapering cone form which has a focus ahead of said fluid 
injection tip of said vortex chamber thru/or the biological substance content liquid freeze dryer of seven given in any 1 term. 
[Claim 9] Claim 5 characterized by having adjoined said two fluid nozzle and preparing a heating unit thru/or the biological 
substance content liquid freeze dryer of eight given in any 1 term. 

[Claim 10] Claim 5 characterized by preparing the nozzle surface soaping-machine style which washes said two fluid nozzle front 
face thru/or the biological substance content liquid freeze dryer of nine given in any 1 term. 

[Claim 11] They are claim 5 characterized by having equipped said freezing device with the cooler style which used the 
refrigerant, and equipping this cooler style with the device in which the biological substance content liquid frozen and this 
refrigerant are contacted indirectly thru/or the biological substance content liquid freeze dryer often given in any 1 term. 
[Claim 12] Said biological substance content liquid feeder style is claim 5 characterized by having the pressure impression 
section which presses biological substance content liquid fit to a two fluid nozzle thru/or the biological substance content liquid 
freeze dryer of 1 1 given in any 1 term. 

[Claim 13] Said freezing device is claim 5 characterized by having at least one of the sterilizer style which sterilizes the gas 
exhausted from said container, the sterilization device which sterilizes the gas exhausted from said container, and the water 
absorption filter styles which remove a liquid from the gas exhausted from said container thru/or the biological substance 
content liquid freeze dryer of 12 given in any 1 term. 

[Claim 14] Said container is claim 5 characterized by consisting of the structure which touches a refrigerant directly or indirectly 
thru/or the biological substance content liquid freeze dryer of 13 given in any 1 term. 

[Claim 15] Claim 5 characterized by using the member which has water repellence in all inside said container, or its part thru/or 
the biological substance content liquid freeze dryer of 14 given in any 1 term. 

[Claim 16] Said dryer style is claim 5 characterized by having a heating means to heat this container thru/or the biological 
substance content liquid freeze dryer of 15 given in any 1 term. 

[Claim 17] The heater for heating which heats said two fluid nozzle, the temperature sensor which detects the temperature of 
this two fluid nozzle, claim 5 characterized by having the temperature control section which controls this two fluid nozzle in a 
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fixed temperature requirement, or the biological substance content liquid freeze dryer of 16 given in any 1 term. 
[Claim 18] The biological substance content liquid freeze dryer according to claim 17 characterized by having the nozzle 
assembly which comes to contain said two fluid nozzle, said heater for heating, and said temperature sensor in the same housing. 
<BR> [Claim 19] The biological substance content liquid freeze dryer according to claim 18 characterized by what an exhaust air 
means to exhaust out of said container possesses the carrier gas sprayed into said container by said nozzle assembly for. 
[Claim 20] The biological substance content liquid freeze dryer according to claim 18 or 19 characterized by having the upper and 
lower sides, right and left, and the nozzle attachment-and-detachment device of the rotations in which make it move to an one 
direction at least, and insertion in the container of said nozzle assembly and pulling out are performed, for both said nozzle 
assemblies and said containers. [ both / one side or] 

[Claim 21] Said drier style is claim 18 characterized by being constituted so that the vacuum drying of the interior of a container 
where said nozzle assembly was pulled out may be carried out thru/or the biological substance content liquid freeze dryer of 20 
given in any 1 term. 

[Claim 22] Claim 5 characterized by having the container temperature control device which controls the temperature of said 
container at the time of a vacuum drying thru/or the biological substance content liquid freeze dryer of 21 given in any 1 term. 
[Claim 23] Said container temperature control device is a biological substance content liquid freeze dryer according to claim 22 
characterized by having at least one side of the heater for heating, and a cooler style. 

[Claim 24] Said temperature control device is claim 22 characterized by providing a Peltier device thru/or a biological substance 
content liquid freeze dryer given in 23. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the biological substance content liquid freeze dryer which used the two fluid nozzle for atomization 
of a liquid, and it, especially, desired particle size is obtained by the low voltage force, and this invention relates to the two fluid 
nozzle suitable for atomization of biological substance content liquid, and the biological substance content liquid freeze dryer 
using it. 
[0002] 

[Description of the Prior Art] As the approach of other conventional atomization, there were a hydraulic spraying nozzle of 1 
first-class object and a 2 two-phase -flow injection nozzle. 1) pressurizes a liquid without using a gas, and using a high-speed 
gas, the approach of making it blow off from the nozzle hole of small aperture through the letter path of revolution (spiral) and 2 
blow a fluid, crush it, and atomize it by the nozzle hole. However, in any case, it is about 0.1mm, and spraying particle diameter 
cannot apply it to spraying of a smaller particle. Moreover, since share stress is received inside a high-pressure fluid, therefore a 
nozzle with the former nozzle, the latter has the process which breaks a fluid repeatedly with a high-speed gas, when aimed at 
the liquid containing the liquid containing a living body cell, a component sensitive to a pressure, or a structure, and all have a 
serious damage, it cannot use. 

[0003] Moreover, since it does not generate only one particle at a time theoretically from the top where range is small, and an 
ultrasonic nozzle exhaust nozzle in order that the range of spraying may be dependent only on the momentum of spray droplets, 
although 3 supersonic-wave nozzle is also developed recently, only the sample of a minute amount can be processed very much, 
and it is not suitable for mass production. Moreover, the ventilation means was separately needed for enlarging range, and there 
was a fault that equipment became large-scale. The annular fault style room formed in the location which encloses fluid injection 
opening and fluid injection opening to these nozzles, Two or more revolution pilot holes which introduce a high-speed flow into a 
vortex chamber that it extends in a curled form at a vortex chamber, and a high-speed revolution style should be generated to 
the vortex interior of a room, It has the annular gas injection tip which carries out injection formation of the high-speed vortex of 
the tapering cone form which has a focus ahead of said fluid injection tip of said vortex chamber, and the two fluid nozzle in 
which several 10-micron atomization is possible is indicated by JP,4-21551 ,B. However, when the liquid which also atomizes the 
two fluid nozzle which makes this gas a high-speed revolution style is aimed at the liquid containing components and structures 
sensitive to a pressure, such as a living body cell, the damage by the pressure is produced and the range which can be used is 
limited. 

[0004] On the other hand, as equipment for freezing biological substance content liquid, there was equipment which blood is 
made to atomize and is frozen by making it dropped into liquid nitrogen using a gas conventionally. For example, "research of 
erythrocyte cryo preservation by Droplet Freezing ' Hokkaido medical journal by Tomoyoshi Sato, the 58th volume, No. 2, and the 
144-1 53rd page (1983) have description. This equipment consists of double pipes which consist of an inner tube made from 
polyethylene with a bore of 0.4mm, and mantle tubing with a bore of 3mm which wraps this. Mantle tubing to a gas is introduced 
for blood from an inner tube, said inner-tube outgoing end section is made to generate negative pressure using Bernouilli's 
principle, blood is introduced into said inner-tube outgoing end, and it is dropped into the liquid nitrogen put on the bottom of it. 
The grain size of the dropped blood is decided by the diameter of said inner tube, and a dropping rate is decided by the flow rate 
of the gas passed in mantle tubing. 

[0005] However, since it is the simple negative pressure method which used Bernouilli's principle, the equipment of atomization 
control which the former particle-izes and freezes blood is inadequate. Moreover, grain size was as large as 0.7mm - 2.8mm, and 
formation of a particle 0.5mm or less was impossible, and also in the case of a particle [ with a size of 0.5mm ], since the control 
was difficult, it had the fault that the survival rate of blood cells, such as an erythrocyte, was remarkable, and it was bad (the 
rate of hemolysis is high). Moreover, in order to dry the frozen blood, while making it it to be not only complicated, but move to a 
dryer from freezing equipment, it was difficult [ it / the actuation moved to another dryer was required, and ] to maintain the 
sterilization nature of freezing blood. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention can be widely atomized according to the property of the liquid for 
atomization, or the size range of atomization, and it aims at the two fluid nozzle from which desired particle size is obtained by 
the low voltage force applicable also to the liquid containing a living thing cell, and offering the biological substance content liquid 
freeze dryer in which continuous freeze drying is possible using it. 
[0007] 

[Means for Solving the Problem] The two fluid nozzle of this invention is a two fluid nozzle which mixes a liquid and a gas at high 
speed and atomizes a liquid, and it has the 1st nozzle which injects a liquid, and the 2nd nozzle which injects a gas, the 2nd 
nozzle is prepared in the periphery of the 1st nozzle, and it is characterized by establishing the revolution means of these 1st 
and 2nd nozzles which makes a gas and a liquid a revolution style at a front part, respectively at least. Moreover, the biological 
substance content liquid freeze dryer of this invention The biological substance content liquid feeder style which supplies 
biological substance content liquid, and the two fluid nozzle which carries out mixed spraying of the biological substance content 
liquid supplied from this biological substance content liquid feeder style, and the carrier gas, The freezing device in which the 
biological substance content liquid sprayed from this two fluid nozzle is frozen, The interior soaping-machine style of a nozzle 
which washes the biological substance content liquid which passed the penetrant remover or the gas to said two fluid nozzle, and 
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adhered to the interior of said two fluid nozzle, It has the dryer style to which the moisture in the container which holds and 
saves the frozen biological substance content liquid, and this container is made to sublimate. Said two fluid nozzle It is the two 
fluid nozzle which mixes a liquid and a gas at high speed and atomizes a liquid. It has the 1st nozzle which injects a liquid, and the 
2nd nozzle which injects a gas, the 2nd nozzle is prepared in the periphery of the 1st nozzle, and it is characterized by 
establishing the revolution means of these 1st and 2nd nozzles which makes a gas and a liquid a revolution style at a front part, 
respectively at least. Said revolution means may constitute so that the revolution style of carrier gas and biological substance 
content liquid may be mutually made into the direction of inverse rotation. Each revolution means may prepare near the injection 
tip at the tip of said 1st nozzle. Fluid injection opening with which, as for said two fluid nozzle, the spiral slot or the spiral fin was 
prepared in the near. The annular vortex chamber formed in the location which encloses fluid injection opening, and two or more 
revolution pilot holes which introduce a high-speed flow into a vortex chamber that it extends in a curled form at a vortex 
chamber, and a high-speed revolution style should be generated to the vortex interior of a room, You may constitute so that it 
may have the annular gas injection tip which carries out injection formation of the high-speed vortex of the tapering cone form 
which has a focus ahead of said fluid injection tip of said vortex chamber. Said two fluid nozzle may be adjoined and a heating 
unit may be prepared. The nozzle surface soaping-machine style which washes said two fluid nozzle front face may be prepared. 
Said freezing device is equipped with the cooler style which used the refrigerant, and this cooler style is good also as a 
configuration equipped with the device in which the biological substance content liquid frozen and this refrigerant are contacted 
indirectly. Said biological substance content liquid feeder style is good also as a configuration equipped with the pressure 
impression section which presses biological substance content liquid fit to a two fluid nozzle. Said freezing device is good also as 
a configuration which has at least one of the sterilizer style which sterilizes the gas exhausted from said container, the 
sterilization device which sterilizes the gas exhausted from said container, and the water absorption filter styles which remove a 
liquid from the gas exhausted from said container. Said container is good also as a configuration which consists of the structure 
which touches a refrigerant directly or indirectly. It is good also as a configuration using the member which has water repellence 
in all inside said container, or its part. Said dryer style is good also as a configuration equipped with a heating means to heat this 
container. It is good also as the heater for heating which heats said two fluid nozzle, the temperature sensor which detects the 
temperature of this two fluid nozzle, and a configuration equipped with the temperature control section which controls this two 
fluid nozzle in a fixed temperature requirement. It is good also as a configuration equipped with the nozzle assembly which comes 
to contain said two fluid nozzle, said heater for heating, and said temperature sensor in the same housing. It is good for said 
nozzle assembly also as a configuration whose an exhaust air means to exhaust out of said container possesses the carrier gas 
sprayed into said container. It is good also as a configuration equipped with the upper and lower sides, right and left, and the 
nozzle attachment-and-detachment device of the rotations in which make it move to an one direction at least, and insertion in 
the container of said nozzle assembly and pulling out are performed, for both said nozzle assemblies and said containers. [ both / 
one side or ] Said drier style is good also as a configuration which carries out the vacuum drying of the interior of a container 
where said nozzle assembly was pulled out. It is good also as a configuration equipped with the container temperature control 
device which controls the temperature of said container at the time of a vacuum drying. Said container temperature control 
device is good also as a configuration equipped with at least one side of the heater for heating, and a cooler style. Said 
temperature control device is good also as a configuration possessing a Peltier device. 
[0008] 

[Embodiment of the Invention] The two fluid nozzle of this invention is characterized by forming a revolution means not only in a 
gas nozzle but in the fluid injection hole which injects the liquid to atomize. As a revolution means formed in a fluid injection hole, 
a spiral (spiral)-like slot or a spiral fin is desirable, concrete — the tubed part material of a fluid injection hole which may prepare 
a spiral slot or a spiral fin in the wall of a front part at least and by which the spiral slot or the spiral fin was formed in the wall — 
a fluid injection hole — fitting may be carried out to a front part at least. 

[0009] On the other hand, as a revolution means of a gas nozzle, it extends in a curled form to the location which encloses fluid 
injection opening at the tip of a revolution means by which the JP,4-21551,B publication was carried out, i.e., a fluid injection 
hole, and two or more revolution pilot holes which introduce a high-speed flow into a vortex chamber that a high-speed 
revolution style should be generated are used preferably, for example. And the revolution means which made mutually preferably 
the revolution means formed in each of said fluid injection hole and gas nozzle the direction of inverse rotation, and was formed 
in each of said fluid injection hole and gas nozzle adjoins the above-mentioned fluid injection opening, and is established. 
[0010] Hereafter, this invention is explained to a detail with reference to a drawing. Drawing 1 thru/or dra wing 3 show an example 
of the two fluid nozzle of this invention, this two fluid nozzle — a nozzle — a core — the outline configuration is carried out from 
A and the nozzle outer case section B. a nozzle — a core — A is the thing of the shape of an outline cylinder which consists of 
the tip head 101, pars intermedia 102, and a base 103, and the cavity to which a liquid is led is formed in the interior. 
[0011] a screw 105 forms in the internal surface of the liquid installation hole 104 behind a base 103 — having — this screw 105 
— the tube for liquid supply etc. — liquid — it connects densely. The front end part of a base 103 is connected with the 
cylinder-like pars intermedia 102, and the liquid feeding hole 106 of a little a narrow diameter which continues from the liquid 
installation hole 104 of said base 103 is formed. The tip of this pars intermedia 102 serves as the tip head 101 whose diameter 
was expanded, the cylinder-like fluid injection opening 107 is formed in the interior of this tip head 101, and this fluid injection 
opening 107 is connected with the liquid feeding hole 106 of pars intermedia 102, and constitutes the fluid injection hole from a 
liquid feeding hole 106 and fluid injection opening 107. The diameter of the fluid injection opening 107 is reduced rather than the 
liquid feeding hole 106, and it is carrying out [ the amount of the point ] opening outside. The spiral slot 108 as a revolution 
means is formed in the inside of these liquid feeding hole 106 and the fluid injection opening 107. 

[0012] Moreover, the appearance of the tip head 101 has become truncated cone-like, and as two or more gas guide grooves 1 17 
used as a revolution means show drawing 2 , it is formed in the inclination peripheral face. These gas guide grooves have the 
include angle of a right angle mutually, and are minced, and the amount of the point has extended even in the annular vortex 
chamber 110 formed in the periphery of said fluid injection opening 103. It was formed so that this might be surrounded in a way 
outside the gas injection tip 111 formed in the tip head 101, this vortex chamber 110 cuts a part for the point of the tip head 101 
to a periphery groove, lacks and is made. The front of this vortex chamber 110 follows the annular gas injection tip 111 made into 
the narrow gap. 

[0013] on the other hand — the nozzle outer case section B — this nozzle — a core — the approximately cylindrical thing 
prepared in the periphery of A — it is — a nozzle — a core — through O ring 109, in that base 112, it ****s and is combined 
with A. moreover, this nozzle outer case section B — that bore — a nozzle — a core — the outer diameter of the pars 
intermedia 102 of A — large — becoming — **** — this — a nozzle — a core — the cylinder-like gas feeding way 113 is 
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formed between A. Furthermore, the gas feeding hole 114 is drilled in the interstitial segment of the nozzle outer case section B, 
and this gas feeding hole 114 is open for free passage on the gas feeding way 113. It ****s so that it may **** to the gas 
feeding hole 1 14 with the gas feeding pipe which is not illustrated and can combine with it, and 1 15 is formed. 
[0014] the configuration inside [ of the nozzle outer case section B ] the tip 116 section — a nozzle — a core — the 
appearance of the tip head 101 of A, and the configuration which fits in completely — becoming — **** — this fitting — a 
nozzle — a core — the gas guide groove formed in A becomes four revolution pilot holes 117, and a vortex chamber 1 10 and the 
gas injection tip 111 are formed. Thus, the gas nozzle of this two fluid nozzle consists of the gas feeding way 1 13, a revolution 
pilot hole 117, a vortex chamber 110, and a gas injection tip 111. 

[0015] further — a nozzle — a core — each revolution direction is set that the revolution direction of the spiral slot 108 and the 
revolution direction of four revolution pilot holes 1 17 which were formed in the inside of the liquid feeding hole 106 of A and the 
fluid injection opening 107 turn into the direction of inverse rotation mutually. 

[0016] In this example, although the example in which the spiral slot 108 was formed was shown in the fluid injection hole 106 and 
the fluid injection opening 107 as a revolution means, it may replace with this and a spiral fin may be formed. Especially others 
are not limited although it is better to prepare in the part to which it is more desirable to make a spiral slot or the spiral 
revolution direction hard flow rotation with the revolution direction of the revolution pilot hole 117 of the gas injection tip 111, 
and a spiral slot or a spiral fin touches the fluid injection opening 107 at least. For example, you could be prepared over all inner 
circumference, and it may be a part or the grating could be applied to shaft orientations for the spiral slot (or spiral fin). 
Moreover, it may be extended and prepared in a fluid supply side. Moreover, the liquid feeding hole 106 and the fluid injection 
opening 107 are good also as a diameter of said. 

[0017] Moreover, although the example in which the revolution pilot hole 117 of four articles was formed was shown in drawing 2 , 
the number and a configuration are not asked. For example, it is good also as include angles other than 90 degree C, and each 
revolution pilot hole does not have to make regular intervals the include angle which each revolution pilot hole 117 make. 
Moreover, the revolution pilot hole from which it is good also as a taper configuration, and magnitude differs the configuration of 
the hole of each revolution pilot hole may be combined. Or you may be the combination of these variations, what can realize a 
spiral slot (or spiral fin) easily by machining etc. like the usual chasing — it is — implementation — easy and its design range are 
also wide. 

[0018] The slot or the spiral example prepared in drawing 4 thru/or drawing 6 as a revolution means at said liquid feeding hole 
and fluid injection opening is shown. Drawing 4 shows the example which formed the spiral slot 108 to the wall of the liquid 
feeding hole 106 and the fluid injection opening 107. The spiral slot 108 should just change the depth and a pitch with the 
property of a fluid. 

[0019] Drawing 5 and drawing 6 show the example which changed into the wall of the liquid feeding hole 106 and the fluid 
injection opening 107 in the spiral slot, and formed the spiral fin 118. In the example of drawing 5 , as for the configuration of the 
spiral fin 118, the tip of a fin serves as a sharp configuration by the example of the shape of a cross-section rectangle, and 
drawing 6 . These spiral fins 118 should just also change height and a pitch with the property of a fluid. It is not necessary to 
necessarily constitute the spiral fin 118 from same ingredient as a two fluid nozzle, and when not only machining but the size of 
the manufacture approach is also large, it may use means, such as injection (injection molding). Or a spiral slot or a spiral fin may 
be formed in the wall of the tubed part material 1 19 of the configuration which fits into the front end parts of the fluid injection 
opening 107 or the fluid injection opening 107, and the liquid feeding hole 106 as a revolution means, and this tubed part material 
119 may be inserted in the fluid injection opening 107 as shown in drawing 7 . 

[0020] In the two fluid nozzle of an above-mentioned configuration, while producing a high-speed vortex gas by the revolution 
pilot hole, a liquid vortex is produced with the spiral slot or spiral fin which becomes mutual in the direction of inverse rotation 
preferably, and a fluid can be atomized by the mutual interaction in a vortex chamber. At this time, it is thought that two points 
described below have an operation of said vortex chamber 1 10. Namely, the effectiveness and the 2nd point which are made into 
a more powerful vortex when the 1st point collects the flow from said revolution pilot hole 117 While drawing the vortex which 
the above-mentioned concentrated with the local negative pressure first generated by the impression so that clearly from the 
structure of said vortex chamber 110 Since the gaseous pilot hole is narrow as it approaches near [ said ] a gas injection tip, a 
high-speed style is made to generate more in said gas injection-tip 111 neighborhood from a Bernoulli's theorem, and said liquids 
injected as a result are collected on the outskirts, and heighten the grinding effectiveness of said vortex gas. Consequently, the 
effectiveness pulverized more also by the same pressurization gas pressure force by the same fluid becomes large. 
[0021] The two fluid nozzle of the above-mentioned configuration turns into a two fluid nozzle which can be large and can 
atomize according to the property of the liquid for atomization, or the size range of atomization. Desired particle size is obtained 
by the low voltage force especially applicable also to the liquid containing a living thing cell. In addition, the high grade nitrogen 
which dried the gas used for atomization of a liquid using the two fluid nozzle of this invention, dry air, especially inert gas, etc. 
are not limited, however, also receiving effect in specific ambient atmospheres, such as aerobe, anaerobic bacteria, an acidophile 
bacterium, and a halophilic bacterium, in the field of a microorganism generally — although — since it is, using properly according 
to the purpose is desirable. 

[0022] Next, the biological substance content liquid freeze dryer of this invention using the two fluid nozzle of the above- 
mentioned configuration is explained based on a drawing. In this invention, the living thing cell containing cells, such as living body 
adaptation matter, such as biopolymers, such as a saccharide besides plasma and a blood serum, and albumin, a polyvinyl 
pyrrolidone (polyvinylpyrrolidon e, PVP), an acid and a salt, osmotic-pressure adjustment matter, and metabolic turnover 
adjustment matter, and Homo sapiens, and the other mammals, is contained with a biological substance. As a living thing cell, 
organ organizations, such as an erythrocyte, a platelet, a leucocyte cell containing various lymphocytes, a myeloid stem cell, a 
peripheral stem cell, an ootid, and a hepatic tissue, etc. are included. 

[0023] Drawing 8 is the schematic diagram showing an example of the configuration of the biological substance content liquid 
freeze dryer of this invention. The outline configuration of the freezing device 1 for freezing biological substance content liquid in 
drawing 8 is carried out by the carrier gas after-treatment section 4 for emitting the carrier gas exhausted from the two fluid 
nozzle 2 for carrying out mixed spraying of biological substance content liquid and the carrier gas, the container 3 for holding and 
saving the frozen biological substance content liquid, and a container 3, and a two fluid nozzle 2 is formed in the container 3 
interior, and is constituted. The biological substance content liquid feeder style 5 for supplying the biological substance content 
liquid sprayed, the carrier gas feeder style 11, and the interior soaping-machine style 6 of a nozzle are arranged in parallel and 
connected to said two fluid nozzle 2. And the dryer style 7 for making the moisture in this container 113 sublimate is connected 
to said container 3. 
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[0024] Hereafter, one example of the biological substance content liquid freeze dryer of this invention is explained in more detail 
based on dj^vving_9 . 

(Two fluid nozzle) Said two fluid nozzle 2 is for carrying out mixed spraying of biological substance content liquid and the carrier 
gas to the container 3 interior, and the two fluid nozzle of a configuration of having mentioned above is used. Particle size control 
in atomization of biological substance content liquid can be performed by 1st changing the diameter of a nozzle of a two fluid 
nozzle 2. That is, the biological substance content liquid mixed and sprayed serves as a different grain size (cluster size for which 
two or more living thing cells, such as a corpuscle, gathered) depending on the diameter of a nozzle of a two fluid nozzle 2, and 
disperses. For example, when the two fluid nozzle 2 of 1.2mm of diameters of a nozzle is used, it becomes the pressure of carrier 
gas, and the relation depending on the flow rate of biological substance content liquid, the flow rate of biological substance 
content liquid is made into a term by 1-20cc/, and the grain size of the size to about 40 microns is obtained for the range, then 
mean particle diameter of carrier gas pressure 0.5-6 kg/cm2 from several microns. If the diameter of a nozzle of a two fluid 
nozzle 2 becomes large, grain size becomes large and control of the throughput of grain size and biological substance content 
liquid mixed liquor is possible for it. In addition, if this two fluid nozzle is used, the biological substance content liquid containing 
this cell can be atomized, it is narrow and the atomization of distribution of grain size to which size was equal is attained. 
[0025] (Heating unit) Said two fluid nozzle 2 is adjoined at this, or the heating unit 8 is formed in the perimeter. This heating unit 
8 is for preventing that a two fluid nozzle freezes over and re-supply of continuous biological substance content liquid becomes 
difficult, and carrying out freezing treatment of the biological substance content liquid continuously, when supply of biological 
substance content liquid is stopped temporarily if needed. Moreover, generally the lipid which constitutes a living body cell has a 
glass transition point (Tg) below to living body temperature (and 0 degrees C or more), in order to vitrify, in the two fluid nozzle 
section at least, it is below living body temperature more than Tg, and atomization must be performed below at Tg. Moreover, 
since a cell may break and it may die when living body temperature is exceeded, below outline living body temperature is 
desirable. For example, 15 degrees C or more 40 degrees C or less in the case of a human erythrocyte, since it is near 15 degree 
C, it is necessary to control preferably at 20 degrees C or more 37 degrees C or less. What is necessary is just to be able to 
prevent freezing by the two fluid nozzle 2 that what is necessary is just various kinds of usual heaters or various kinds of heating 
elements as a heating unit 8. In addition, if heating components, such as a heater, are prepared also in the carrier gas exhauster 
style 9 (after-mentioned) neighborhood (not shown), since the rise of the container internal pressure by freezing can be 
prevented, it is more desirable. 

[0026] (Soaping-machine style) A two fluid nozzle 2 is adjoined and the nozzle surface soaping-machine style 10 is formed. In 
case it processes the biological substance content liquid of a new lot when supply of biological substance content liquid is 
stopped temporarily if needed or, this is for washing the front face of a two fluid nozzle 2, can prevent the blinding of a two fluid 
nozzle etc. by this, and can carry out freezing treatment of the biological substance content liquid continuously. As the nozzle 
washing section, the thing using physical technique, such as wipe, the things which are made to move said whole two fluid nozzle 
(not shown), and are washed using a penetrant remover, or those both may be used. 

[0027] (Carrier gas feed zone) The carrier gas feed zone 1 1 is connected to said two fluid nozzle 2. The carrier gas feed zone 1 1 
consists of carrier gas supply bulbs 14 prepared in the carrier chemical cylinder 12 which stores carrier gas, the carrier gas 
supply pipe 13 for supplying carrier gas to a two fluid nozzle from a carrier chemical cylinder, and the carrier gas supply pipe 13. 
And the pressure and flow rate of carrier gas which are supplied can be controlled now by the reducing valve and the flow meter 
(not shown). 

[0028] (Biological substance content liquid feeder style) The biological substance content liquid feeder style 5 consists of a 
biological substance content liquid restoration container 15 for being filled up with the biological substance content liquid to 
supply, a biological substance content liquid supply pipe 16 for supplying biological substance content liquid to said two fluid 
nozzle 2 from the biological substance content liquid restoration container 15, and a biological substance content liquid supply 
bulb 17 prepared in the biological substance content liquid supply pipe. Moreover, in this example, the interior soaping-machine 
style 6 of a nozzle consists of penetrant remover reservoir 18, it unites with the biological substance content liquid feeder style 
5, and the pressure impression section 19 is connected to the biological substance content liquid restoration container 15 and 
the penetrant remover reservoir 18. This pressure impression section 19 is for controlling the pressure and flow rate of one side 
of biological substance content liquid and a penetrant remover, or both if needed. As an approach of controlling the pressure and 
flow rate of one side of the penetrant remover of biological substance content liquid, or both, it is desirable to control to become 
the pressure of 3kg/cm2 or less preferably, and the means is usually ** 5kg/cm2 or less, for example. **, semi-automatic, and 
manual any are sufficient. Similarly, this carrier gas. the pressure of this liquid, and a flow rate are also independently supplied 
with a suitable value with a certain correlation, respectively. 

[0029] Said interior soaping-machine style 6 of a nozzle is for performing washing of the two fluid nozzle 2 interior and the 
biological substance content liquid supply pipe 16. and can be performed now by supplying a penetrant remover from a stop and 
the penetrant remover reservoir 18, for example, injecting supply of biological substance content liquid in this container 4 and the 
container for washing of the same configuration (not shown). Moreover, it is good also as a configuration which replaces with a 
penetrant remover and passes a gas as an interior soaping-machine style 6 of a nozzle. As a gas in this case, carrier gas, 
congener, or a dry gas of a different kind is used. When pouring biological substance content liquid distributively in many 
containers when performing continuously ****** of a lot of biological substance content liquid especially (for example, when 
freeze-drying by spraying a lot of biological substance content liquid on a big container), and freeze-drying, or in freeze-drying 
continuously the biological substance content liquid with which presentations differ, it is required to wash suitably the two fluid 
nozzle 2 or biological substance content liquid supply pipe 16 interior, and this interior soaping-machine style of a nozzle will 
become indispensable. 

[0030] (Container) It has the container lid 20 cover it possible [ sealing of the container 3 interior ] for a container 3, and the tip 
of a two fluid nozzle 2 is installed in a container in the state of sealing. As a configuration of a container 3, inside the container 
itself directly contacted by the refrigerant 21 May be the configuration that the biological substance content liquid by which 
scattering spraying was carried out is accumulated, and Moreover, the flexible container (not shown) which sticks to the 
container 3 wall section and consists of flexible materials, such as a plastic, is arranged. The biological substance content liquid 
by which scattering spraying was carried out may be accumulated in the interior of this flexible container, and this flexible 
container may be the configuration that a refrigerant and an indirect target are contacted. In the case of the latter, the plastic 
bag material for transfusion usually used as a flexible container arranged in contact with this container wall can be used suitably. 
It is not only suitable for a series of manufactures of desiccation and preservation that it can store in another preservation 
container (not shown) etc., but using such a plastic bag for transfusion takes out after freezing and/or desiccation processing, 
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without touching on the open air, and leads to extensive and low-pricing, [it] 

[0031] Although what is necessary is for a container 3 to be metallicity, or to be other materials, and just to, consist of good 
ingredients of heat conduction in short, use of the ingredient which has the water repellence over a liquid or super-water 
repellence in the parts of all or its part especially nozzle side of the member prepared in the interior of a container 3 or a 
container 3, or a lid is desirable. Water repellence or a super-water repellence ingredient means 1 10 contact angles or more over 
water, or the matter exceeding 140 degrees, for example, it consists of a fluorine system ingredient, silicon system ingredients, 
and those complex. 

[0032] (Cooler style) Said freezing device is equipped with the cooler style 22 which used the refrigerant 21, and can cool a 
container 3 now with a refrigerant 21. As a cooler style 22, through a container 3, although what is necessary is just the device 
which can be cooled quickly, as a refrigerant 21, liquid nitrogen etc. is preferably used in liquid nitrogen, liquid helium, liquid 
carbon dioxide, or the biological substance content liquid by which mixed spraying was carried out in other refrigerants using 
maintenance or a flow. Since liquid nitrogen is the very low temperature near -196 degree C, it can cool effectively the biological 
substance content liquid by which mixed spraying was carried out through a container 3 by using this for a refrigerant 21. 
Moreover, after the freezing treatment of biological substance content liquid, in order are efficient and to perform a sublimation 
process, the means (not shown) for heating this container 3 may be established. The heating means is easy to be the usual thing. 

[0033] (Carrier gas after-treatment section) The container 3 interior and the carrier gas after-treatment section 4 are 
connected by the bulb 23 possible [ closing motion ] through the carrier gas exhauster style 9 prepared by penetrating said 
container lid 20. The carrier gas after-treatment section 4 consists of carrier gas filters 24 and 25, and when a bulb 23 is 
released, after carrier gas passes from the inside of a container 3 in order of the carrier gas exhauster style 9, the carrier gas 
filter 24, and the carrier gas filter 25 and a liquid, saprophytic bacteria, etc. which were contained are removed, it is discharged 
from the carrier gas emission edge 26. The carrier gas filter 24 may constitute the inside of the water solution of the osmotic 
pressure below SOrnOsM (milli OZUMORU) or water, and/or an antibacterial from the structure which carries out bubbling. It 
means that this water solution and/or an antibacterial dissolve or hemolyze the biological substance content liquid which was not 
caught by the container for freezing, and/ or carry out sterilization. Specifically as this antibacterial, sodium hypochlorite etc. is 
used. The carrier gas filter 25 is good also as the filter for disinfection, or an air filter. 

[0034] (Dryer style) If the container 3 interior and a vacuum pump 28 are connected by the bulb 29 possible [ closing motion ], a 
bulb 29 is opened through the degassing tubing 27 formed by penetrating the lid of said container and a vacuum pump 28 is 
operated, the biological substance content liquid by which scattering spraying was carried out in the container 3 interior can be 
dried. 

[0035] Next, how to freeze-dry the constituent of blood (for it to be written as blood below) containing a cell is explained using 
the equipment of this invention. As for the blood frozen, it is desirable to use it through pretreatment described below. The thick 
erythrocyte of 55 - 90% of hematocrit values is obtained from the blood which collected blood first by approaches, such as 
centrifugal separation. Subsequently, suitable amount mixing (mixing) of a thick erythrocyte and the pretreatment liquid is carried 
out. As an example of pretreatment liquid, it is good with the solution which comes to contain at least one kind in the salt of a 
saccharide, a biopolymer, an acid, or an acid as indicated by Japanese Patent Application No. No. 32718 [ seven to ] of point ** 
for example. As a means of mixing of a thick erythrocyte and pretreatment liquid, it is good at a conventional method, for 
example, there are stirring, a shaking, etc. Moreover, a mixed means may also be the reverse approach also by the approach of 
pouring the blood concerned into pretreatment liquid. Preferably, it adds, mixing with pretreatment liquid into this blood. 
[0036] What contains at least one or more kinds of saccharides chosen from a mannose, a xylose, a glucose, trehalose, the 
sucrose, and the maltose as an example of the saccharide contained in said pretreatment liquid is mentioned. Moreover, what 
contains at least one or more kinds of biopolymers chosen from a dextran, phosphate, a polyvinyl pyrrolidone (PVP), and albumin 
as an example of the biopolymer contained in said pretreatment liquid is mentioned, moreover — as the example of the salt of 
the acid contained in said pretreatment liquid, or an acid — phytic acid (an alias name, inositol hexa phosphoric acid: IHP), a 
PIRO phosphoric acid salt, adenosine triphosphate (ATP), 2, and 3-diphosphoglyceric (2 3-DPG) — since — the thing containing 
at least one or more kinds of selected matter is mentioned. About pH of pretreatment liquid, it controls between 4 and 9. It 
considers as between 7.0-8.0 preferably. For example, any one or more kinds of the salt of said saccharide, a biopolymer, an acid, 
or an acid are added to the phosphoric acid buffer which added the physiological electrolyte matter to the buffer solution which 
consists of an acid 2 hydrogen potassium (KH2P04) which is not taken phosphoric acid hydrogen disodium (Na2HP04), and it is 
made for the pH to come for it between 7.0-8.0 preferably between 4 and 9 finally. 

[0037] In this way, the blood restoration container 15 is filled up with the pretreated blood. Subsequently, carrier gas and blood 
are respectively supplied to a two fluid nozzle 2 by actuation of bulbs 14 and 17, and mixed spraying is carried out into a 
container 3. The pressure and flow rate of carrier gas are controlled by the reducing valve and the flow meter (not shown), and 
also control the supply pressure and flow rate of blood by the pressure impression section 19 similarly here. It is supplied with 
the suitable value in which carrier gas. the pressure of blood, and the flow rate had a certain correlation independently by the 
pressure impression section 19, respectively, in this way, the blood by which mixed spraying was carried out into the container 3 
— the shape of a particle — it becomes the shape of a particle of the diameter of several 10 micron preferably, adheres to the 
wall of a container 3, and is rapidly frozen at the moment. 

[0038] Among said sprayed particle-like liquids, it is led to the carrier gas filters 24 and 25 through the carrier gas exhauster 
style 9, and the blood which was not caught by the container for freezing hemolyzes, and carrier gas is exhausted in atmospheric 
air,/or after sterilization is carried out. The bulbs 14 and 17 for carrier gas and blood supply and the bulb 23 for carrier gas 
exhaust air are closed atomization within a container, and after freezing treatment. Subsequently, a container 3 is separated with 
the cooler style 22. Subsequently, the bulb 29 of the degassing tubing 27 is opened and it deaerates with a vacuum pump 28. 
Since there is frozen blood below the freezing point at this time, and it is in very low temperature in early stages when liquid 
nitrogen is used especially for a refrigerant, it is dehydration-ized in the so-called sublimation process. Moreover, in order to 
raise the effectiveness of sublimation if needed, a container 3 may be heated at a heater etc. (not shown). 

[0039] Freezing and desiccation of blood can be completed in the above procedure, and freeze-drying blood can be obtained. In 
this way, that what is necessary is just to save, for example in a common refrigerator (temperature of 5 degrees C), at the time 
of use, the obtained freeze-drying blood can be returned, for example with said pretreatment liquid and the return liquid of the 
same presentation, and an actual transfusion can be presented with it after washing with a physiological saline etc. as mentioned 
above — although the biological substance content liquid freeze dryer of this invention was explained taking the case of freeze 
drying of a constituent of blood — other biological substance content liquid, for example, lymph, and tissue fluid — or it can 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2007/01/29 



JP,10-197145,A [DETAILED DESCRIPTION] 



6/9 s<— *J 



freeze-dry similarly about a liquid including some organizations. 

[0040] D rawing 10 thru/or drawing_1_3 show another suitable embodiment of the biological substance content liquid freeze dryer 
of this invention. The equipment shown in drawing 10 thru/or drawin g 13 to said heating unit 8 (heater 31 for heating) for 
preventing freezing by the two fluid nozzle 2 The temperature control section 33 for controlling the temperature of the 
temperature sensor 32 for detecting the temperature of this heater 31 for heating and this heater 31 for heating in a 
predetermined temperature requirement is connected. And the two fluid nozzle 2, An example of the equipment with which the 
heater 31 for heating and the temperature sensor 32 were contained in the same housing 34, and formed the nozzle assembly 35 
is shown. D rawjng _1 0 is the side elevation of the equipment with which the perspective view of the nozzle assembly 35 and 
drawing 1 1 were equipped with the sectional view of the nozzle assembly 35, and drawing 12 was equipped with this nozzle 
assembly 35. 

[0041] Housing 34 is the approximate circle barrel which carried out opening up and down, and is a desirable metal thing. The 
pars basilaris ossis occipitalis (point) of housing 34 has become approximate circle drill-like, two or more air-hole 36 — is drilled 
in the pars intermedia of housing 34, fitting of the cap 38 is carried out to this upper part opening on both sides of O ring 37 at 
upper part opening of housing 34, and the space section 41 is formed in the interior of housing. A two fluid nozzle 2 turns the tip 
caudad, and fitting is carried out in the center of a pars basilaris ossis occipitalis of housing 34. Moreover, five holes are punched 
and the carrier gas supply pipe 13, the biological substance content liquid supply pipe 16, the exhauster style (exhaust pipe) 9, 
the sensor lead wire 39, and the heater lead wire 40 are respectively inserted in the cap 38. Among these, said carrier gas supply 
pipe 13 and the biological substance content liquid supply pipe 16 are further prolonged to a lower part, and are connected to the 
end face side of a two fluid nozzle 2, and the heater lead wire 40 is respectively connected to the temperature sensor 32 which 
mentions the sensor lead wire 39 later at the heating heater 31. 

[0042] Like the example shown in drawing 9 also in the example shown in dr awin g 10 and drawing 11 , the other end of the 
biological substance content liquid supply pipe 16 is connected to a biological substance content liquid restoration container 
and/or a penetrant remover reservoir, and the exhaust pipe 9 is connected to the carrier chemical cylinder for the other end of 
the carrier gas supply pipe 13 at the carrier gas after-treatment section (not shown). Air-hole 36 — drilled by housing 34 is for 
leading to the space section 41 inside housing from the interior of a container, in order to exhaust the carrier gas after spraying 
out of a container. That is, by drawing 11 , since the inside and outside of housing 34 are open for free passage with air-hole 36 - 
- with the exhaust pipe 9 and the exhaust pipe 9 is connected to the exhauster style (not shown), as an arrow head shows, air- 
hole 36 — and the exhaust air way 42 which makes the sprayed carrier gas exhaust out of a container 3 through interior sky 
Mabe 41 of housing and an exhaust pipe 9 are formed. By forming this exhaust air way 42, spraying into a small well-closed 
container is attained. When spraying into a big container, the number of air hole 36 — or exhaust pipes 9 may be increased. 
[0043] It is prolonged up, the heater 31 for heating being wound around the peripheral face of a two fluid nozzle 2, and the 
peripheral face of the biological substance content liquid supply pipe 16 facing interior sky Mabe 41 of housing at a coiled form, 
and is connected to the temperature control section 33 through the heater lead wire 40. Since the heater 31 for heating sets 
anti-icing of the two fluid nozzle 2 which has countered the container cooled by very low temperature as the main purpose, as 
shown in drawing 1 1 , it is desirable but to be densely wound around the perimeter of a two fluid nozzle 2, and if the glass 
transition point Tg of the lipid which constitutes a cell is taken into consideration as mentioned above, it is necessary to control 
it above Tg in the range of 20-37 degrees C preferably below living body cell temperature. Moreover, by winding the heater 31 for 
heating around the perimeter of the upper biological substance content liquid supply pipe 16, heating of the exhaust air way 42 
can also be realized and it can serve as the anti-icing of the exhaust air way 42. 

[0044] It connects with the temperature control section 33 through the sensor lead wire 39, and said temperature sensor 32 
detects the temperature at the tip of a two fluid nozzle 2, and sends a signal to the temperature control section 33 while it is 
formed so that it may be located near the tip of a two fluid nozzle 2. The temperature control section 33 receives the signal from 
a temperature sensor 32, detects a difference with predetermined laying temperature, and usually controls a predetermined 
temperature requirement and the current supplied to the heater 31 for heating so that it may go into 20 degrees C or more 37 
degrees C or less below to the temperature of a living body cell, for example, the case of a human erythrocyte, 0 degrees C or 
more and more than Tg of the lipid which constitutes preferably 40 degrees C or less of living body cells. Which approach is 
sufficient as the control system, for example, it may be PID control. In this way, it is controlled so that a two fluid nozzle 2 holds 
suitable temperature, and freezing in the two fluid nozzle 2 of biological substance content liquid can be prevented now. 
[0045] A container 3 is fixed with the container fastener 46. On the other hand, housing 34 is supported by the arm 43 and this 
arm 43 is connected to the rotation stanchion 44. the motor 45, etc. (refer to drawing 12 ). A motor 45 is made to drive, and 
through the rotation stanchion 44 and an arm 43, the nozzle assembly 35 can be moved in the any 1 direction, even if there are 
little upper and lower sides, right and left, and rotation, and insertion in the container 3 of the nozzle assembly 35 and pulling out 
are performed. With descent of an arm 43, the nozzle assembly 35 sandwiches packing (O ring) 47, and has structure inserted in 
container 3 upper-part opening from the upper part of the container fastener 46, and sealing in a container 3 is maintained with 
packing 47 here at the time of mixed spraying of biological substance content liquid and carrier gas. For this reason, as for the 
carrier gas accompanied for biological substance content liquid spraying, flow of said exhaust air way 42, i.e., air-hole 36 — , and 
the fluid of being exhausted through interior sky Mabe 41 of housing and an exhaust pipe 9 is realized after biological substance 
content liquid freezing. Since a two fluid nozzle 2 is maintained at a fixed temperature requirement and is always controlled, it 
can offer stable spraying actuation in the meantime, without freezing. 

[0046] Drawing 12 shows an example of equipment which can pour distributively in two or more containers 3 by a series of 
actuation, and can perform a vacuum drying to coincidence. The outline configuration of the equipment shown in drawing 12 is 
carried out from the nozzle attachment-and-detachment device 51 in which attachment and detachment of the container 
fastener 46 attached in the interior of the chamber 50 which consists of a refrigerant tub 48 and a lid 49, and a chamber 50, the 
nozzle assembly 35, and a nozzle assembly are performed, and the container temperature control device 53 which controls the 
temperature of the container at the time of a vacuum drying. As shown in drawing 13 , the container fastener 46 is the tabular 
thing by which two or more container mounting hole 52 — was punched, and is attached horizontally near the interior center of 
chamber 50. The screw section is formed in container mounting hole 52 — , and a container is attached in a location where 
container 3 tip is flooded with a refrigerant 21 at least by screwing with this screw section. Thus, since two or more container 
mounting hole 52 — is formed in the container fastener 46, installation of two or more containers (not shown) is attained. You 
may be the configuration of container mounting hole 52 — which the number could be set as the number of arbitration, and the 
arrangement was not restricted on the same periphery, either, but has been arranged on a straight line and a curve. 
[0047] The nozzle attachment-and-detachment device 51 consists of an arm 43, a rotation stanchion 44, and a motor 45. It is 
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constituted so that the arm 43 may be possible while the nozzle assembly 35 is supported with an arm 43 like and vertical 

migration, right-and-left migration, and rotation may repeat actuation of positioning continuously by the rotation stanchion 44 and 
the motor 45 to up to positioning of a up to [ the predetermined container of the nozzle assembly 35 ], insertion, pulling out, and 
the next container. In the example shown in drawing 13 , since container 3 — is arranged on the container fixture 46 at the same 
periphery top, vertical migration and rotation of an arm 43 can perform insertion of the nozzle assembly 35, and pulling out 
continuously. The drier style which is not illustrated is connected to the equipment furthermore shown in drawing 12 , and it has 
come to be able to perform the vacuum drying inside [ whole ] chamber 50. Or after spraying / freezing termination, the capping 
device (not shown) in which the lid (not shown) with which the tube was inserted in each container 3 which removed said nozzle 
assembly 35 is inserted in may be established, and a dryer style may be connected to this tube, and you may constitute so that 
the vacuum drying of the container 3 interior can be carried out. 

[0048] Although refrigerants, such as liquid nitrogen used at the time of freezing, can also be used as they are as a container 
temperature control device 53 for controlling the temperature of a container 3 at the time of a vacuum drying, you may be the 
approach of controlling temperature using a Peltier device etc. preferably. This temperature control is a parameter which 
determines activation and effectiveness of the sublimation process at the time of a vacuum drying, and since it is so efficient 
that temperature is high if it is the temperature requirement where sublimation is generally performed, if needed, it uses together 
with heating means, such as a heater, and may be used. A means to supply a current to this is connected to the Peltier device 
(not shown). 

[0049] Next, the operation of the nozzle assembly 35 shown in drawing 10 thru/or drawin g 12 is explained. First, a container 3 is 
attached, as it floods with a refrigerant 21, a motor 45 is driven, the rotation stanchion 44 and an arm 43 are moved, and the 
nozzle assembly 35 is positioned and inserted. Pretreating by the above-mentioned approach, through the biological substance 
content liquid supply pipe 16, the biological substance content liquid with which biological substance content liquid restoration 
containers, such as a syringe and a blood pack, were filled up is supplied to a two fluid nozzle 2 through the carrier gas supply 
pipe 13 from feed zones, such as a bomb, and sprays carrier gas into a container 3. 

[0050] Freezing realizes the biological substance content liquid with which it is preferably cooled at -196 degrees C by the 
refrigerant 21 at 0 degree C or less using liquid nitrogen between spraying, and a container 3 is sprayed from the temperature of 
0-40 degrees C at the moment of being based on -196 degrees C at a super-quenching rate. If the bulb (not shown) attached in 
coincidence at the exhaust pipe 9 is opened, the carrier gas which is some sprayed fluids (biological substance content liquid) will 
be exhausted from the container 3 interior through air-hole 36 — , and interior sky Mabe 41 of housing and the exhaust pipe 9 
which were formed in housing 34, as drawing 11 is shown in an arrow head. After spraying termination, by upper part migration of 
an arm 43. the nozzle assembly 35 is extracted from a container, subsequently an arm 43 and the rotation stanchion 44 are 
rotated, after positioning in the upper part of an adjoining container, an arm 43 is dropped, the nozzle assembly 35 is inserted in a 
container, and the same actuation is repeated. In this way, spraying into each container is performed intermittently. After 
completing spraying to the last container and extracting the nozzle assembly 35 from the last container, the vacuum drying of the 
inside of a chamber is carried out all at once by operating a drier style and opening a bulb, with each container attached. 
[0051] Or in the case of equipment equipped with the capping device, the lid in which this capping device was operated and the 
tube was inserted may be inserted in opening of the container upper part, it may connect the dryer style 7 to this tube, and may 
carry out the vacuum drying of the interior of a container. Temperature control is carried out below 0 degree C using the 
refrigerant 21 at the time of freezing if needed also at the time of a vacuum drying, or temperature is controlled using a Peltier 
device etc. Since it is so efficient that temperature is high if it is the temperature requirement where sublimation is generally 
performed, you may use together with heating means, such as a heater, if needed. 
[0052] 

[Example] Hereafter, this invention is explained in detail. The two fluid nozzle (fluid injection aperture [ of 1.5mm ] and spiral slot 
pitch 2mm, spiral channel depth of 0.8mm) of a configuration of having been shown in drawing 1 thru/or drawing 3 was produced. 
Using this two fluid nozzle, using dry high grade nitrogen, the gas changed the gas pressure force and atomized hematocrit 40% to 
60% of erythrocyte suspension. Measurement of the particle size of the generated particle was performed using the particle-size- 
distribution measuring device using laser light scattering. This measurement principle was well-known, hit the laser beam to the 
particle which atomized, detected the dispersion pattern scattered about from the particle by the detector, asked for the particle 
size distribution functions (rosin RAMURA function etc.) suitable for this pattern, and asked for that optimal parameter by count. 
Mean particle diameter and the relation of the pressurization gas pressure force became the range of a field (a1 field, a2 field, a3 
field) greatly surrounded in the 4 pieces of abbreviation form in d rawing 14 . 

[0053] On the other hand, the two fluid nozzle (aperture of 1.2mm of an injection tip) given in JP.4-21551.B was used as an 
example of a comparison, and the same experiment was conducted. Water and hematocrit 40% to 60% of erythrocyte suspension 
were used for the liquid. When the relation between the gas pressure force and mean particle diameter was shown, with water in 
dr awing 14 , it became c field (field shown by the vertical line) from b field (field shown with upward-slant-to-the-right slash), 
and hematocrit 40% by 60% of erythrocyte suspension, after atomizing at a room temperature in the case of 3kg/cm2 or more of 
pressurization gas pressure force in c field — immediately — a container — having collected (it not freeze-drying) — there was 
much so-called hemolysis out of which an erythrocyte cell membrane breaks and inner hemoglobin comes, and since recovery 
fell, when aimed at the liquid which has a living body cell, I understand in an unsuitable thing. Therefore, in the case of the above- 
mentioned erythrocyte suspension, atomization with a mean particle diameter of about 15 microns was possible in the range 
whose pressurization gas pressure force is 0.8-3 kg/cm2. And when enlarging aperture of an injection tip, since particle particle 
size was made greatly, even if it used said conventional two fluid nozzle, it was understood that atomization with a mean particle 
diameter of about 15 microns or more is possible on condition that the gas pressurization pressure of the range of 0.8-3 kg/cm2. 

[0054] In drawing 14 , although the range and c field which were obtained by atomization of hematocrit 40% to 60% which used the 
two fluid nozzle of the example of this invention of erythrocyte suspension show the range obtained by atomization of hematocrit 
40% using the conventional two fluid nozzle to 60% of erythrocyte suspension, a field When these are compared, a1 field (range 
which the lower right showed by ******), and a2 field (range shown with the crossover slash) are the range of the atomization 
attained for the first time by the two fluid nozzle (thing with an aperture [ of fluid injection opening ] of 1.5mm) of the example of 
this invention. 

[0055] Even if it enlarges aperture of an injection tip at a glance so that it may understand, the feasibility of atomization spreads 
[ the pressurization gas pressure force ] compared with 0.1 to 3kg/cm2, and the conventional two fluid nozzle (a1 field). Even if it 
furthermore enlarges aperture of an injection tip, pressurization gas pressure force is 0.1 to 0.8kg/cm2, and the low range (a2 
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field), and can atomize. Thus, in the two fluid nozzle of the example of this invention, it turns out that the atomization according 
to each living thing cell from which magnitude differs is possible. Incidentally, for the typical size (diameter) of a living thing cell, 
as for people's erythrocyte (erythrocyte), 7-8 microns and a lymphocyte (lymphocyte) are [11 - 15 microns and the monocyte 
(monocyte) of the ootid (oocyte) of 15 - 20 microns and a mouse ] about 50 microns. By the further conventional two fluid 
nozzle, since the range was moreover realized by the low gas pressure force including the range in which a1 field is less than the 
minimum of the grain size of b field to the ability to lower grain size only to the range of b field also in atomization of water, the 
property of the two fluid nozzle of the example of this invention that atomization with a small grain size is possible was confirmed 
by the low voltage force. 

[0056] moreover — if aperture of an injection tip is enlarged as a matter of course — atomization of the range realizable by the 
conventional two fluid nozzle — it can do (a3 field (range except a field to a1 field, and a2 field)) — a particle with more small 
mean particle diameter is obtained by the same gas pressure force also in that case. For example, although it was 30 
micrometers in mean particle diameter when the two fluid nozzle (fluid injection aperture of 1.2mm) of the conventional type 
which does not have the revolution means near the fluid injection opening in the case of 1kg/cm2 of pressurization gas pressure 
force when 60% of erythrocyte suspension is used from 40% of hematocrit values was used When the two fluid nozzle (fluid 
injection aperture [ of 1.5mm ] and spiral slot pitch 2mm, spiral channel depth of 0.8mm) of this invention was used, it was 
confirmed that mean particle diameter carries out a 20-30% fall. Here, the height of the spiral depth of flute or a spiral fin is the 
design parameter which can take various values according to the purpose and the property of a fluid to atomize, and the class of 
inclusion. 

[0057] The force which carries out the liquid share of the effectiveness of atomization being remarkable especially compared 
with the thing of the former [ two fluid nozzle / of the example of this invention ] by the same pressurization gas pressure force 
since the gaseous revolution style and the vortex of a liquid serve as the direction of inverse rotation acts effectively, and it is 
thought that it is because the grinding effectiveness of a liquid is large. Moreover, when generating the same particle size, 
atomization becomes possible by the smaller pressurization gas pressure force. This is effective especially when targetting a 
living thing cell. As stated above, a1 field of drawing 14 is a field which cannot atomize in the conventional two fluid nozzle, and is 
range where the usefulness of the two fluid nozzle of this invention and effectiveness are demonstrated. Moreover, a2 field is 
also a field which cannot atomize in the conventional two fluid nozzle, and is the range where atomization becomes possible on 
condition that the low pressurization gas pressure force, and the usefulness of this two fluid nozzle and effectiveness are 
demonstrated especially. Therefore, a1 field and a2 field are the the best for atomization of the liquid containing a living body cell, 
especially the ootid which needs a software alder dwelling and the cell which is easy to break. Furthermore, since atomization in 
a3 field which can be attained also by the conventional two fluid nozzle is also possible, the conditioning in the large range in 
atomization is possible for this two fluid nozzle. 
[0058] 

[Effect of the Invention] If it is in the two fluid nozzle of this invention, since a revolution means is formed also in a fluid injection 
hole and a liquid can be injected as a revolution style, even if it is the conditions of the same gas pressure force as the former, 
and a liquid flow rate, since a particle with small size is obtained and the conversely same grain size as the former is obtained, 
atomization is realizable by the low gas pressure force or the smaller liquid flow rate. Thus, the two fluid nozzle of this invention 
can be atomized on loose conditions, even if the liquid which atomizes is a liquid containing the component and structure of living 
body cell content liquid etc. sensitive to a pressure, since the conditions of atomization are large. 

[0059] Moreover, since according to the biological substance content liquid freeze dryer of this invention it atomizes on the 
conditions doubled with the property of the biological substance made into the purpose, and particle size by the two fluid nozzle 
of said configuration, maintaining the sterilization nature of freeze-drying biological substance content liquid while being able to 
obtain consistency and the biological substance content liquid freeze dryer which can freeze-dry biological substance content 
liquid continuously, destruction of the biological substance under freeze drying and the fall of activity can be prevented. 
[0060] Moreover, since freezing of a two fluid nozzle can be prevented by preparing a heating unit in a two fluid nozzle, 
continuous freeze drying of biological substance content liquid becomes easy. Moreover, the interior soaping-machine style of a 
nozzle which washes the interior of a two fluid nozzle, or a biological substance content liquid supply pipe, and by preparing a 
nozzle surface soaping-machine style for a nozzle front face, the blinding of a nozzle or tubing is prevented and continuous 
freeze drying of biological substance content liquid becomes easy. Moreover, after the freeze-drying container of biological 
substance content liquid drying, a preservation container sake and is simple and sterilization structure can be taken. Moreover, if 
the dryer style equipped with the device in which a container is heated is used, it is efficient and a sublimation process can be 
performed. 

[0061] Moreover, in the biological substance content liquid freeze-drying manufacturing installation of this invention, by having 
the heater for heating which heats said two fluid nozzle, the temperature sensor which detects the temperature of this two fluid 
nozzle, and the temperature control section which controls this two fluid nozzle in a fixed temperature requirement, 0 degree C - 
40 degrees C of two fluid nozzles can be preferably held under a 20-37-degree C stable temperature requirement, and 
manufacture by continuation or intermittent spraying becomes easy. Furthermore, by constituting the nozzle assembly which 
comes to contain said two fluid nozzle, said heater for heating, and said temperature sensor in the same housing, attachment and 
detachment of the two fluid nozzle to a container, the heater for heating, and a temperature sensor can be performed simple and 
quickly, and biological substance content liquid can be freeze-dried continuously and efficiently. Spraying into a small well-closed 
container is attained by providing the exhauster style which exhausts the carrier gas sprayed into said container by said nozzle 
assembly out of said container. 

[0062] The biological substance content liquid into two or more containers can be efficiently freeze-dried by constituting the 
upper and lower sides, right and left, and the nozzle attachment-and-detachment device of the rotations that are moved to an 
one direction at least and perform insertion in the container of said nozzle assembly, and pulling out for both said nozzle 
assemblies and said containers. [ both / one side or ] By constituting so that the vacuum drying of the interior of a container 
where said nozzle assembly was pulled out in said drier style may be carried out, about two or more containers, freezing and 
dryness can be performed continuously and the biological substance content liquid into two or more containers can be freeze- 
dried efficiently. Moreover, the effectiveness of sublimation can be gathered by establishing the container temperature control 
device equipped with either [ at least ] the container temperature control device which controls the temperature of said 
container at the time of a vacuum drying, or the heater for heating and a cooler style. 

[0063] The two fluid nozzle of this invention can be used suitable for atomization of the liquid containing a component and a 
structure sensitive to a pressure, although it can use for atomization of a common liquid widely. Therefore, it is applicable to 
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freeze drying of the content liquid of biological substances, such as a living thing cell, etc. In addition, if the freeze-drying 
manufacturing installation of this invention is used, since precise particle size control is possible in mixed spraying of biological 
substance content liquid, the freeze-drying blood obtained, for example has a low rate of hemolysis, and it becomes what was 
suitable as an ingredient of the blood for transfusion. It follows, for example, its own blood is saved, and it can use for mothballs, 
such as the so-called autotransfusion which is the need and which is transfused by the way, rare blood which carries out blood 
storage in preparation for the case where people with a rare blood group are emergency or common blood for transfusion, and 
these constituents of blood. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

LGLca win.g J]_ It is the sectional view of shaft orientations showing an example of the two fluid nozzle of this invention. 
[Drawing 2] the two fluid nozzle shown by drawing 1 was cut in the direction of X-X' — it is a sectional view a part. 
[Draw ing 3] It is the sectional view which expanded a part for the point of the two fluid nozzle shown by drawing 1 . 
[D rawing 4] It is the sectional view showing an example of the spiral slot established in a fluid injection hole and fluid injection 
opening. 

[Drawing 5] It is the sectional view showing an example of the spiral fin prepared in a fluid injection hole and fluid injection 
opening. 

[Drawing 6] It is the sectional view showing another example of a spiral fin prepared in a fluid injection hole and fluid injection 
opening. 

[Drawing 7] It is the sectional view showing the example which inserted in fluid injection opening the tubed part material in which 
the spiral fin was formed. 

[Drawing 8] It is a schematic diagram to show the configuration of the biological substance content liquid freeze dryer of this 
invention. 

[Drawing 9] It is the block diagram showing one example of the biological substance content liquid freeze dryer of this invention. 
[Drawing 10] It is the perspective view showing an example of the nozzle assembly used for the biological substance content 
liquid freeze dryer of this invention. 

[Drawing 1 1] signs that the nozzle assembly shown in drawing 10 was inserted in the container are shown — it is a sectional 
view a part. 

[Drawing 12] It is the side elevation in which showing one example of the biological substance content liquid freeze dryer of this 
invention, and showing the physical relationship of a container and a nozzle assembly. 

[Drawing 13] One example of the biological substance content liquid freeze dryer of this invention is shown, and it is the top view 
of a container fastener. 

[Drawing 14] It is the graph which shows the result of an example. 
[Description of Notations] 

1 [ — Carrier gas after-treatment section, ] — A freezing device, 2 — A two fluid nozzle, 3 — A container, 4 5 — A living thing 
cell content liquid feeder style. 6 — The interior soaping-machine style of a nozzle, 7 — Dryer style, 8 — A heating unit, 9 — An 
exhauster style (exhaust pipe), 10 — Nozzle surface soaping-machine style, 1 1 [ — Cooler style, ] — A carrier gas feed zone, 19 
— The pressure impression section, 21 — A refrigerant, 22 24 [ — A temperature sensor, 33 / — The temperature control 
section, 34 / — Housing, 35 / — A nozzle assembly, 36 / — An air hole, 51 / — A nozzle attachment-and-detachment device, 
53 / — Container temperature control device ] — A carrier gas filter, 25 — A carrier gas filter, 31 — The heater for heating, 32 
106 [ — A vortex chamber, 111 / — A gas injection tip, 117/ — A revolution pilot hole, 118/ — Spiral fin ] — A liquid feeding 
hole, 107 — Fluid injection opening, 108 — A spiral slot, 110 
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